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SUMMARY TABLE FOR TOTAL RISK CALCULATION

All the alternative post-remediation total cancer incidence and cancer fatality for 10,000
years from present time

Residential Farmer Industrial Worker Recreational user

Alternatives Cancer Cancer Cancer Cancer Cancer Cancer
Incidence' Fatality' Incidence' Fatality2  Incidence' Fatality2

No Action 757 631 276 230 46 39

Long-Term Management 677 565 276 230 50 41

In Situ Fill and Cap 400 333 277 231 29 24

In Situ Vitrification 0 0 0 0 0 0

Ex Situ intermediate Separation 12 10 6 5 0 0

Ex Situ No Separation 12 10 6 5 0 0

Ex Situ Extensive Separation 12 10 6 5 0 0

Ex Situ In Situ Combination 72 60 30 25 1 0

Phased Implementation 12 10 6 5 0 0

Population Density (# of Indv.I km') 4.97 2.81 17.75

Population per Generation (# of Indv) 3900 2200 1950

Total population in 10,000 yr (# of Indv) 557,143 733,333 650,000

Area of Land Use (km') 785 785 104

1
2

Dose to risk conversion factor for cancer incidence used is 6.OE-04 (ICRP 1991).
Dose to risk conversion factor for cancer fatality used is 5.OE-04 (ICRP 1991).



Total Post-Remediation Cancer Incidences and Fatality Calculation Methodology and
Results Using the Risk Contour Area.

For each alternative (total of 8) and receptor group (total of 4), five risk contours (three isopleth
each), corresponded to 300, 500, 2,500, 5,000, and 10,000 years from present time have been
calculated and presented in Appendix D, Figures D.5.1.1 through D.5.9.17.

The total risk (cancer incidences) for each isopleth is calculated by multiplying the risk
associated with each isopleth by the number of individuals within that isopleth. Then the total
risk for the contour, which contains several isopleth, is the sum of the isopleth total risk. The
risk in this calculation refers to the incremental lifetime cancer incidence. The cancer incidences
are converted to the cancer fatality using the International Commission on Radiation Protection
(ICRP) Publication 60 dose to risk conversion factors.

The risk contour presented in Appendix D and Volume One of the TWRS-EIS contains only
three isopleths. In this calculation 18 isopleths are used for better estimation of the total risk.
These isopleth are produced using the SURFER computer software. The area and corresponding
risk print out are tabulated and presented in the attachment.

The data and calculated results for each aftemative and receptor are presented in one table. Each
table is identified by the alternative's abbreviation (e.g., NA-No Action, ISFC-In Situ Fill and
Cap) followed by the receptor type such as residential farmer, industrial worker, and recreational
shoreline user. All the tables have the same format and computation method.

The first column of each table presents the risk magnitude, which is the chance of developing
cancer. The first risk of 0.5 indicates that 1 out of 2 within the isopleth with this risk has a
chance of developing cancer, or an individual has a 50% chance of developing cancer. The next
four columns, each containing three subcolumns, have the same format and represent the four
time periods of interest, labeled as TI, T2, T3, and T4. The first column within each time period
shows the area of each isopleth corresponded to the risk magnitude in square kilometers (kM2).
The second column shows the total number of individuals within that area for the duration of that
isopleth. The third column present the product of risk magnitude (first column) and the total
number of individuals (second column) that is the total cancer incidence per the isopleth.

The area of isopleth with risk of 0.5 at time period T1 is 1.0 km2 and zero at the time period of
T2. This show the risk at the year 200 is 0.5 and at the year 500 is zero. Using the risk of 0.5 for
the entire duration of 200 years will over estimate the total risk. For better estimating of the total
risk the half value (average) of 0.5 is used for the duration of 200 years. The following graph
presents the mathematical logic for this rational.
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The following demonstrates the calculation for the NA residential farmer for a risk magnitude of
0.5, 0.3, and 0.2 for the time period of Ti.

First Column:
Risk of 0.5 has isopleth with area of I km2

Risk of 0.3 has isopleth with area of 3 km2

Risk of 0.2 has isopleth with area of 50 km2

Second Column:
The total number of individuals = (Area) x (population density) x (number of generations)

The population density, total population per generation, and number of generations are estimated
and assumed based on the current data and anticipated changes. The generation refer to the time
duration of a receptor involved in the activity, the industrial worker's generation is assumed 30
years, which means an industrial worker individual would be exposed to the contaminated media
for entire duration of his/her occupancy. The same time duration of 30 years is assumed for the
recreational shoreline user. This information regarding each receptors is presented in the
summary table. For the residential farmer, the population density of 4.97 farming individuals per
km2 is assumed with farming of 70 years per generation. Therefore, for risk of 0.5:

Total number of farming individuals = 1.0 (km2) x 4.97 (# of Individual per generation per km2)
x (200/70) (years per years per generation) = 14.2 individualO farmers

Total risk for the 0.5 risk isopleth is
= 14.2 (individuals) x 0.5 (cancer incidence per individual)
= 7.10 cancer incidence for risk of 0.5 over 200 years
= 3..55 cancer incidences for average risk of 2.5 ([0.5 +0.01/2) over 200 years

For risk of 0.3 the total cancer incidence
= 0.30 (risk/individual) x 3 (km2 ) x 4.97 (individuals/km2 -generation) x 200/70 (generations)
= 12.78 cancer Incidences for maximum risk of 0.3
= 6.39 cancer Incidences for average risk of 0.15 ([0.3+0.0]/2)

For risk of 0.2 the total cancer incidence
= 0.2 (risk/individual) x 50 (km2 ) x 4.97 (individuals/km 2 -generation) x 200/70 (# of generation)
= 142 cancer Incidences for maximum risk of 0.2
= 71.00 cancer Incidences for average risk of 0.1 ([0.2+0.0]/2)

The same is applied to all the calculations.

The cancer incidences are converted to cancer fatalities using the ICRP Publication 60, Table 3.
This table presents fatal cancer of 5.OE-04 per rem for exposed population of whole population



and non-fatal cancer of 1.OE-04 per rem. Using the above data, there would be 0.8 fatalities per
each incidence (4.0E-04/5.OE-04). Therefore, the cancer incidences of 3.55, 6.39, and 71.00
would be corresponded to 2.84, 5.11, and 56.80 cancer fatalities.

The summary of the calculations is shown in the summary table.



Table D.14.1 All the alternative post-remediation total cancer incidence and cancer fatality
for 10,000 years from present time

Residential Farmer Industrial Worker Recreational user
Alternatives Cancer Cancer Cancer Cancer Cancer Cancer

Incidence' Fatality' Incidence' Fatality2  Incidence' Fatality,

No Action 757 631 276 230 46 39

Long-Term Management 677 565 276 230 50 41

In Situ Fill and Cap 400 333 277 231 29 24

In Situ Vitrification 0 0 0 0 0 0

Ex Situ intermediate Separation 12 10 6 5 0 0

Ex Situ No Separation 12 10 6 5 0 0

Ex Situ Extensive Separation 12 10 6 5 0 0

Ex Situ In Situ Combination 72 60 30 25 1 0

Phased Implementation 12 10 6 5 0 0

Population Density (# of Indv./ km2) 4.97 2.81 17.75

Population per Generation (# of Indv) 3900 2200 1950

Total population in 10,000 yr (# of Indv) 557,143 733,333 650,000

Area of Land Use (km') 785 785 104

1
2

Dose to risk conversion factor for cancer incidence used is 6.OE-04 (ICRP-60)
Dose to risk conversion factor for cancer fatality used is 5.OE-04 (ICRP-60)



Table D. All the alternative post-remediation total cancer incidence and cancer fatality

for 10,000 years from present time

Residential Farmer Industrial Worker Recreational user

Alternatives Cancer Cancer Cancer Cancer Cancer Cancer
Incidence Fatality Incidence Fatality Incidence Fatality

No Action 757 631 276 230 46 39

Long-Term Management 677 565 276 230 50 41

In Situ Fill and Cap 400 333 277 231 29 24

In Situ Vitrification 0 0 0 0 0 0

Ex Situ intermediate Separation 12 10 6 5 0 0

Ex Situ No Separation 12 10 6 5 0 0

Ex Situ Extensive Separation 12 10 6 5 0 0

Ex Situ In Situ Combination 72 60 30 25 1 0

Phased Implementation 12 10 6 5 0 0

Population Density (# of Indv./ km2) 4.97 2.81 17.75

Population per Generation (# of Indv) 3900 2200 1950

Area of Land Use (km2) 785 785 104

Dose to risk conversion factor for cancer incidence is 6.OE-04
Dose to risk conversion factor for cancer fatality is 5.OE-04



NA Residential Farmer

Page 1

NA km2 # of Indv. Risk km2 # of Indv. Risk kM2 I of Indv. Risk km2 # of Indv. Risk
200 TI 0.50 2000 T2 0.5 2500 T3 0.50 5000 T4 0.50

0.5 1 14.20 3.55 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0,3 42.60 6.39 0 0.00 0.00 0.00 0.00 0 0,0o o.0-
0.2 710.00 71.0 10 1420.00 142.00 0 0.00 0.00 0 0.00 0.00
0.1 22 312.40 15.82 4 568.00 28.4 0 0.00 0.00 0 0.00 0.0o

0.09 23 326.60 14.70 3 426.00 19.17 0 0.00 0.00 0 0.00 0.00
0.08 17 241.40 9.66 5 710.00 28.40 0 0.00 0.00 0 0.00 0.00
0.07 21 298.20 10.44 3 426.00 14.91 0 0.00 0.0 0 0.00 0.00
0.06 25 355.00 10.65 6 852.00 25.56 0 0.00 0.00 0 0.00 0.0
0.05 21 298.20 7.46 8 1136. 28.40 0 0.00 0.00 0 0.00 0.00
0.04 52 738.40 14.77 12 1704.00 34.08 0 0.00 0.00 0 0.00 0.00
0.03 46 653.20 9.80 18 2556.00 38.34 0 0.00 0.00 0 0.00 0.00
0.02 35 497.00 4.97 58 8236.00 82.36 0 0.00 0.00 0 0.00 0.00
0.01 35 497.00 2.49 72 10224.00 51.12 0 0.00 0.00 0 0.00 0.00

0.005 63 894.60 2.24 183 25986.00 64.97 0 0.00 0.00 0 0.00 0.00
0.001 70 994.00 0.50 190 26980.00 13.49 1 177.50 0.09 0 0.00 0.00

0.0001 77 1093.40 0.05 82 11644.00 0.56 18 3195.00 0.16 0 0.00 0.00
0.00001 90 1278.00 0.01 37 5254.00 0.03 217 38517.50 0.19 77 27335.00 0.14

0.000001 33 468.60 0.00 30 4260.00 0.00 118 20945.00 0.01 305 108275.00 0.05
0 101 1434.20 0.00 64 9088.00 0.00 431 76502.50 0.00 403 143065.00 0.00

785 184.27 785 571.81 785 0.45 785 0.19
Total
756.72

1630.60 1_____ _____



LTM Residential Farmer

LTM km2 # of indv. Risk km2 # of mndv. Risk km2 # of 1ndv. Risk km2 # of indv. Risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0 0 0.00 0.00
0.3 1 14.20 2.13 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 4 56.80 5.68 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 9 1278.00 63.90 0 0.00 0.00 0 0.00 0.00

0.09 5 71.00 3.20 6 852.00 38.34 0 0.00 0.00 0 0.00 0.00
0.08 16 227.20 9.09 7 994.00 39.76 0 0.00 0.00 0 0.00 0.00
0.07 27 383.40 13.42 8 1136.00 39.76 0 0.00 0.00 0 0.00 0.00
0.06 38 539.60 16.19 12 1704.00 51.12 0 0.00 0.00 0 0.00 0.00
0.05 42 596.40 14.91 10 1420.00 35.50 0 0.00 0.00 0 0.00 0.00
0.04 74 1050.80 21.02 20 2840.00 56.80 0 0.00 0.00 0 0.00 0.00
0.03 44 624.80 9.37 25 3550.00 53.25 0 0.00 0.00 0 0.00 0.00
0.02 8o 1136.00 11.36 46 6532.00 65.32 0 0.00 0.00 0 0.00 0.00
0.01 32 454.40 2.27 62 8804.00 44.02 0 0.00 0.00 0 0.00 0.00

0.005 102 1448.40 3.62 175 24850.00 62.13 0 0.00 0.00 0 0.00 0.00
0.001 81 1150.20 0.58 190 26980.00 13.49 1 177.50 0.09 0 0.00 0.00

0.0001 127 1803.40 0.09 83 11786.00 0.59 11 1952.50 0.10 0 0.00 0.00
0.00001 26 369.20 0.00 39 5538.00 0.03 188 33370.00 0.17 77 27335.00 0.14

0.000001 25 355.00 0.00 33 4686.00 0.00 154 27335.00 0.01 305 108275.00 0.05
0 61 866.20 60 8520.00 0.00 431 76502.50 0.00 403 143065.00 0.00

785 112.92 785 564.00 785 0.37 785 0.19
Total
677.46
S64.57 ::::F F -+ -I I I 1 1

Page 2



ISFC Residential Farmer

Page 3

ISFO km2 # of Indv. Risk km2 #of mdv. Risk km2 # of mdv. Risk km2 #of indv. Risk

200 TI 0. 0 2000 T2 0.50 2500 73 0.50 5000 T4 0.50
0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.001 0 0.00 - 0.00
0.3 0 0.00 0.00 o 0.a_ 0.00 0 0.00 0.o 0 0.00 0.00
0.2 0.00 o.oo _ 0.00 0.00 0 0.00 0.00 0 0.00 0.00______ ______ __ ___ _

0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 _

0. 0 0.00 0.00 0 0.00 0.00 0 0.00 O.O 0 0.00 0.00
0.08 0 0.00 0.0 0 0.00 0.0 1 0 0.00 0.00 O 0.0 0.00 __ __

0.07 0 0.00 0.0 0 0 0.00 0. 0 00 0.00 ________;' _______

0.0 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0.00 0.00

0.05 0 0.0 .00 0 0. 000. 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.001 0.00

0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 2 710.00 7.10
0.01 0 0.00 0.0 0 0.00 0.00' 0 0.00 0.0 95 33725.00 168.63.

0.005 0 0.00, 0.00 0 0.00 0.00 0 0.00 0.00 231 82005.00 205.01 14

0.001 0 0.001 0.0 o 0.00 0.00 0 0.00 0.00 93 33015.00 16.51 311
0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 115 40825.00 2.04 169

0.00001 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 144 51120.00 0.26 143

0.000001 o 0.00 0.00 0 0.00 0.00 0 0.00 0.00 24 8520.00 0.00 45
C 785 11147.00 785 111470.00 0.00 .785 139337.50 0.00 81 28755.00 0.00

785 9.00 785 0.00l 785 0.00 765 399.5

0 

1

Total ____ __ ____ ______ _____________

399.55 _______ ________ ____ ___ ________ __ _____________



ISV Residential Farmer
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ISV km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk T5
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 - 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005. 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 1

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 1
0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 31 11005.00 0.06 127

0.000001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 356 126380.00 0.06 300
0| 785 11147.00 785 111470.00 0.00 785 139337.50 0.00 398 141290.00 0.00 356

785 0.00 785 0.001 785 0.00 785 0.12 785
Total
0.12



ESIS Residential Farmer
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ESIS km2 # of Indv. Risk km2 # of Indv. Risk km2 # of mndv. Risk km2 # of Indv. Risk TS
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 .0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 -

0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 30 10650.00 5.33

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 361 128155.00 6.41 242
0.00001 0 0.00 0.00 0 0.00 0.00 122 21655.00 0.11 119 42245.00 0.21 68

0.000001 0 0.00 0. 0 0.00 0.00 233 41357.50 0.02 153 54315.00 0.03 33
0 785 11147.00 785 111470.00 0.00 430 76325.00 0.00 122 43310.00 0.00| 442

785 0.00! 785 0.00 785 0.13 785 11.97 785
Total-

12.10



ESNS Residential Farmer
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ESNS km2 # of Indv. Risk km2 # of ndv. Risk km2 # of Indv. Risk km2 # of indv. Risk TS
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 30 10650.00 5.33

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 357 126735.00 6.34
0.00001 0 0.00 0.00 0 0.00 0.00 122 21655.00 0.11 122 43310.00 0.22

0.000001 0 0.00 0.00 0 0.00 0.0 233 41357.50 0.02 153 54315.00 0.03
0 785 11147.00 785 111470.00 0.00 430 76325.00 0.00 123 43665.00 0.00

785 0.00 785 0.00 785 0.13 785 11.91
Total ~~~ ~- ~ ~
12.03



ESES Residential Farmer
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ESES km2 # of Indv. Risk km2 # of Indv. Risk kmZ # of Indv. Risk km2 # of Indv. Risk TS
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0C 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 30 10650.00 5.33

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 357 126735.00 6.34
0.00001 0 0.00 0.00 0 0.00 0.00 122 21655.00 0.11 122 43310.00 0.22

0.000001 0 0.00 0.00 0 0.00 0.00 233 41357.50 0.02 153 54315.00 0.03 227
0 785 11147.00 785 111470.00 0.00 430 76325.00 0.00 123 43665.00 0.00 558

785 0.00 785 0.001 75 0.13 785 11.91 785
Total
12.03



ESISC Residential Farmer
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ESISC km2 # of Indv. Risk km2 # of Indv. Risk km2 # of ndv. Risk km2 # of ndv. Risk ' T5
200 T1 0.50 2000 T2 0.50 2500 T3 -0.5 5000 T4 0.60

0.5 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00'
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00,

0.09 0 0.00 0.0o 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 00.00 . 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 12 4260.00 10.65
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 329 116795.00 58.40 11

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 117 41535.00 2.08 361
0.00001 0 0.00 0.00 0 0.00 0.00 43 7632.50 0.04 191 67805.00 0.34 125

0.000001 0 0.00 0.00 0 0.00 0.00 277 49167.50 0.02 34 12070.00 0.01 83
0 785 147.00 785 111470.00 0.00 465 82537.50 000 102 36210.00 0.00 205

785 0.00 785 0.00 785 0.06 785 71.47 785
Total
71.53



PI Residential Farmer

Page 9

Pi km2 # of Indv. Risk km2 # of Indv. Risk km2 # of mndv. Risk km2 # of indv. Risk TS
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

05 0 0.00 0. 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0
0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.0 0.0| 0 0.00 0.00 30 10650.00 5.33

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 361 128155.00 6.41 242
0.00001 0 0.00 0.00 0 0.00 0.00 122 21655.00 0.11 119 42245.00 0.21 68

0.000001 0 0.00 0.00 0 0.00 0.00 233 41357.50 0.02 153 54315.00 0.03 33
0 785 11147.00 785 111470.00 0.00 430 76325.00 0.00 122 43310.00 0.00 442

785 0.00 785 0.00 785 0.13 785 11.97! 785
Total
12.10



NA Industria Worker

Page 1

NA km2 total indv. risk km2 total indv. risk km2 total indv. risk km2 total indv. risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50 T5

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 1 18.73 1.87 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00

0.09 1 18.73 0.84 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 2 37.47 1.31 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 1 18.73 0.56 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0
0.05 1 18.73 0.47 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 22 412.13 8.24 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 67 1255.13 18.83 17 3184.67 47.77 0 0.00 0.00 0 0.00 0.00
0.02 81 1517.40 15.17 22 4121.33 41.21 0 0.00 0.00 0 0.00 0.00
0.01 102 1910.80 9.55 32 5994.67 29.97 0 0.00 0.00 0 0.00 0.00

0.005 7 1461.20 3.85 158 29598.67 74.00 0 - -0.00 -0.0 0 0.00 0.00
0.001 84 1573.60 0.79 207 38778.00, 19.39 0 0.00 0.00 0. 0.00 0.00

0.0001 66 1236A40 0.06 187 35031.33 1.75 8 1873.33 0.09 01 0.00, 0.00
0.00001 106 1985.73 0.01 48 8992.00 0.04 155 36295.83 0.1 28 13113.33 0.07

0:000001 53 992.87 0.00 31 5807.33 0.00 149 34890.83 0.02 286 133943.33 0.07 2
0 120 2248.00 0.00 83 15548.67 0.00 473 110760.83 0.00 471 220585.00 0.00 783

785 61.37 785 214.14 785 0.29 785 0.13 785
Total
275.93
229.95 ___ __



LTM Industrial Worker

Page 2

LTM - km2 total indv. risk km2 total indv. risk km2 total indv. risk km2 total indv. I risk

200 T1 0.50 2000 T2 0.50' 2500 T3 0.50i 5000 T4 0.50 T5

0.5 0 0.00 0.00 0 0.00 0.00| 0 0.00 0.00| 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 1 18.73 1.87 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00

0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.08 1 18.73 0.75 0 0.00 0.00 0 0.00, 0.00 0 0.00 0.0 -

0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 2 37.471 1.12 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.05 1 18.73 0.47 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 18 337.20 6.74 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 57 1067.80 16.02 17 3184.67 47.77 0 0.00 0.00 0 0.00 0.00
0.02 91 1704.73 17.05 22 4121.33 41.21 0 0.00 0.00 0 0.00 0.00

0.01 102 1910.80 9.55 37 6931.33 34.66 0 0.00 0.00 0 0.00 0.00

0.005 100 1873.33 4.68 153 28662.00 71.66 0 0.00 0 0.00 0.00

0.001 105 1967.00 0,98 207 38778.00 19.39 0 0.00 0.00 0 0.00 0.00

0.0001 79 1479.93 0.07 188 35218.67 1.76 1639.17 0.08 0 0.00 0.00

0.0O01 120 2248.00 001 4 8992.00 0.04 128 29973.33 0.15 26 12176.67 0.06

0.000001 24 49.60 0.00 30 5620.00 0.0 156 36530.00 0.02 286 133943.33 0.07
0 84 1573.60 83 15548.67 0.00 494 115678.33 0.00 473 221521.67 0.00 2

785 59.33 785 216.49 786 0.25 785 0.13
Total
276.20
1230.17 ________ __



ISFC Industrial Worker
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ISFC km2 total indv. risk km2 total indv. risk km2 totalindv. risk km2 totalindv. risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0' 0 0.00 0.00
0.3 0 0.00 0.00 0 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00| 0.00 0 0.00 0.00 0 0.00 0.00 203 95071.67 237.68
0.001 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 157 73528.33 36.76 43

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 108 50580.00 2.53 407
0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 182 85236.67 0.43 71

0:000001 0 0.00 0.00 0 0.00 0.00 0 0.00 0. 40 18733.33 0.01 144
0 785 14705.67 785 147056.67 0.00 785 183820.83 0.00 95 44491.67 0.00 120

l 785 0.00 785 0.00 785 0.0 785 277.41 785

277.41
231.17



ISV Industrial Worker

Page 4

ISV km2 total indv. risk km2 total ndv. risk km2 total indv. risk km2 total indv. risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0C 0 0.00 0.00 0

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 1

0.0001 0 0.00 0.Go 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0:000001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 16 7493.33 0.00 22
0 785 14705.67 785 147056.67 0.00 785 183820.83 0.00 769 360148.33 0.00 762

Total 785 0.00 785 0.00 785 0.00 785

0.00
0.00 i ii11



ESIS Industrial Worker

Page 5

ESIS km2 total indv. risk km2 total mndv. risk km2 total indv. risk km2 total mndv. risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 6.0o 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.O 0.00
0.06 0 0.00 0.00 0 0.00 0,00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0,00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 247 115678.33 5.78
0.00001 0 0.00 0.00 0 0.00 0.00 5 1170.83 0.01 212 99286.67 0.50 1

0.000001 0 0.00 0.00 0 0.00 0.00 255 59712.50 0.03 129 60415.00 0.03 283
0 785 14705.67 785 147056.67 0.00 525 122937.50 0.00 197 92261.67 0.00 501

785 0.00 785 0.00 785 0.04 785 6.31 785
Total ____

6.35
5.29 H I I I L



ESNS Industrial Worker

Page 6

ESNS km2 total indv. risk km2 total indv. risk km2 total indv. risk km2 total indv. risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00' 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.0G 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 .0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.od 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 .
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.001

0.005 0 0.00 0.00 0 0.00 0.0o 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 240 112400.00 5.62
0.00001 0 0.00 0.00 0 0.00 0.00 5 1170.83 0.01 219 102565.00 0.51

0.000001 0 0.00 0.00 0 0.00 0.00 255 59712.50 0.03 129 60415.00 0.03 0
S 0 785 14705.67 785 147056.67 0.00. 525 122937.50 0.00 197 92261.67 0.00 7851

785 0.00, 785 0.00 785 0.04 785 6.16 785
Total
6.20 ___________ ___ _____

5.1 7 - ,____ ________ ___________



ESES Industrial Worker

Page 7

ESES km2 total indv. risk km2 total indv. risk km2 total indv. risk km2 total indv. risk
200 Ti 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

.5 0 .00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0,05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 240 112400.00 5.62
0.00001 0 0.00 0.00 0 0.00 0.00 5 1170.83 0.01 219 102565.00 0.51

0.000001 0 0.00 0.00 0 0.00 0.00 255 59712.50 0.03 129 60415.00 0.03 0
0 785 14705.67 785 147056.67 0.00 525 122937.50 0.00 197 92261.67 0,00 785

785 0.00 785 0.00 785 0.04 785 6.16 785
Total
6.20
5.17



ESISC Industrial Worker
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ESISC km2 total lndv. risk km2 total indv. risk km2 total mndv. risk km2 total mndv. risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 - 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 G 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0,00 0 0.00 0.00

-0.02 0 0.00 0.00 0 0.00 0.00 - 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 1 468.33 1.17
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 91 42618.33 21.31

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 301 140968.33 7.05 105
0.00001 0 0,00 0.00 0 0.00 0.00 3 702.50 0.00 133 62288.33 0.31 344

U.0000001 0 0.00 0.00 0 0.00 0.00 192 44960.00 0.02 139 65098.33 0,03 78
0 785 14705.67 785 147056.67 0.00 590 138158.33 0.00 120 56200.00 0.00 258

785 0.00 785 0.00 785 0.03 785 29.87 785
Total

29.90
24.92



PI Industrial Worker
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P1 km2 total indv. risk km2 total indv. risk km2 total incv. risk km2 total indv. risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.0D 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 - 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 247 115678.33 5.78 0
0.00001 0 0.00 0,00 0 0.00 0.00 5 1170.83 0.01 212 99286.67 0.50 1

0.000001 0 0.00 0.0 0 0.00 0.00 255 59712.50 0.03 129 60415.00 0.03 2831
0 785 14705.67 1 785 147056.67 0.00 525 122937,50 0.00 197 92261.67 0.00 501

785 0.00 785 0.00 785 0.04 785 6.31 785
Total
6.35
5.29



NA Recreational shoreline

Page 1

NA km2 if of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 I# ofiN Risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50 1

0.3. 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 0 -
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 0 000 0.00 30.2
0.02 0 0.00 0.0 0 0.00 0.03 0 0.00 0.00 0 0.00 0.00 0
0.01 0 0.00 0.00 0. 0.001 0.00 0, 0.00, 0.00, 0 0.00 0.00 0

0.0051 8 1000.00 2.50 101 12500.001 31.25 01 0.00 0.001 0 0.00, 0.00 0
0.001 13 1625.00 0.81 17 21250.00 10.63 0 0.00 0.00 0 0.00 0.00 0

0.0001 5. 625.00. 0.03 14 17500.00 0.88 0 0.00 0.00 0 0.00 0.00, 0 -__________

0.00001 8 1000.00 0.01 26 32500.00 0.16 0 0.00 0.00 0 0.00 -0 0 _0

o.000001 11 1375.00 0.00 3 3750.00 0.00 6 9375.00 0.00 1 3125.00 0.00 0 -'
0 59 7375.00 0.0 34 42500.00 0.00 98 153125.00 0.0 103 321875.00 0.00 104

104 3.35 104 42.91 14 6 104 0.00 104
Total
46.27 

_____

.38.56 ______



LTM Recreational Shoreline

Page 2

LTM km2 # of INDV. Risk km2 #ofINDV. Risk km2 #ofINDV. Risk km2 #ofINDV. Risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.005 7 875.00 2.19 11 13750.00 34.38 0 0.00 0.00 0 0.00 0.00 0
0.001 21 2625.00 1.31 17 21250.00 10.63 0 0.00 0.00 0 0.00 0.00 0

0.0001 10 1250.00 0.06 13 16250.00 0.81 0 0.00 0.00 0 0.00 0.00 0
0.00001 20 2500.00 0.01 26 32500.00 0.16 0 0.00 0.00 0 0.00 0.00 0

oooooo 12 1500.00 0.00 3 3750.00 0.00 0 0.00 0.00 1 3125.00 0.00 0
0 34 4250.00 0.00 34 42500.00 0.00 104 162500.00 0.00 103 321875.00 0.00 104

104 3.58 104 45.98 104 0.00 104 0.00 104
Total
49.55
41.30



ISFC Recreational Shoreline

Page 3

ISFC km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 '0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 17 53125.00 26.56 0

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 14 43750.00 2.19 0
0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 8 25000.00 0.13 32

0.000001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 26 81250.00 0.04 11
0 104 13000.00 0.00 104 130000.00 0.00 104 162500.00 0.00 39 121875.00 0.00 61

104 0.00 104 0.00 104 0.00 104 28.92 104
Total
28.92
24.10



ISV Recreational Shoreline

Page 4

ISV km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0.
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.000001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0 104 13000.00 0.00 104 130000.00 0.00 104 162500.00 0.00 104 325000.00 0.00 104

104 0.00 104 0.00 104 0.00 104 0.00 104
Total
0.00
10.00 _____ _____ ____ _



ESIS Recreational Skoreline
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ESIS km2 # of INDV. Risk km2 #ofINDV. Risk km2 #ofINDV. Risk km2 #ofINDV. Risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.00 0 0.001 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.005 0 0.001 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 21 65625.00 0.33 0

0.000001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 15 46875.00 0.02 8
0 104 13000.00 0.00 104 130000.00 0.00 104 162500.00 0.00 68 2.12500.00 0.00 96

104 0.00 104 0.00 104 0.00 104 0.35 104
Total
0.35
0.29 1 1_r,_III1__



ESNS Recreational Shoreline
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ESNS km2 # of INDV. Risk km2 # of INDV. Risk km2 #ofINDV. Risk km2 #of INDV. Risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 21 65625.00 0.33 0

o.000001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 15 46875.00 0.02 0
0 104 13000.00 0.00 104 130000.00 0. 104 62500 0.00 68 212500.00 0.00 104

104 0.00 104 0.00 104 0.00 104 0.35 104
Total
0.35
0.29 Pi



ESES Recreational Shoreline

Page 7

ESES km2 #of INDV. Risk km2 #of INDV. Risk km2 of INDV. Risk km2 #of INDV. Risk
200 Ti 0.50 2000 T2 0.50 2500 T3 o.so 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

-0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 21 65625.00 0.33 0

o.000001 0 0.00 0.00 o 0.00 0.00 0 0.00 0.00 15 46875.00 0.02 8
0 104 13000.00 0.00 104 130000.00 0.00 104 162500.00 0.00 68 212500.00 0.00 96

104 0.00 104 0.00 104 0.00 104 0.35 104
Total
0.35
0.29



ESISC Recreational Shoreline
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ESISC km2 # of INDV. Risk km2 #of INDV. Risk 'km2 #of INDV. Risk km2 #ofINDV. Risk

200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50
0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.09 0 0.00 0.00' 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 0

0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.005 0 0.00 0.00' 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.001 0 0.00 0.00' 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.0001 0 0.00 0.00 o.o0 0.00 0 0.00 0.00 0 0.00 0.0 0
0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 33 103125.00 0.52 5

0.000001 0 0.00 0.00 0 0.00 0.0 0 0.00 0.0 11 34375.00 0.02 27
0 104 13000.00 0.00 104 130000.00 0.00 104 162500.00 0.0 60 187500.00 0.00 72

0.00 104 0.00 104 0.00 104 0.53 104
Total
0.53

,0.44 ______ ________________ ____________



P1 Recreational Shoreline
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IP km2 # of INDV. Risk km2 # of INDV. Risk km2 # of iNDV. Risk km2 # of INDV. Risk
. 200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5' 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0C 0 0.00 0.00 0

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0C 0 0.00 0.00 0

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 21 65625.00 0.33 0

0.000001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 15 46875.00 0.02 8
0 104 13000.00 0.00 104 130000.00 0.00 104 162500.00 0.00 68 212500.00 0.00 96

104 0.00 104 0.00 104 0.00 104 0.35 104
Total
0.00
0.00



S_R_1.CMP /K6f/swPC

Rlsk=1 Risk>.9 Risk>.8 Risk>.7 Risk>.6 Risk>.5 Risk>.4 Risk>.3 Risk>.2
Time Area Area Area Area Area Area Area Area Area

Period Alternative Ckm2) (km2) (km2) (km2) (km2) Ckm2) (km2) (km2) (km2)
TI No Action Alternative 0 0 0 0 0 0 1 0 3

Long-TermManagement Alternative 0 0 0 0 0 0 0 0 1
In_ iSitu Filiand Cap Alternative 0, 0 01 0 01 0 01 0 0t
In Situ Vit rification Alternative 01 0 01 0 01 0 0 0 0
1__ Ex Situ Intermediate Separations AlternatlvE 0 0 0 0 01 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0
Ex SItu/in Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0

T2 No Action Alternative 0 0 0 0 0 0 0. 0 0.
Long-Term Management Alternative 0, 0 0. 0 0 0 0 0 0
,In Stu Filand Cap Alternative 0 0 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Aiternativc 0 0 0 0 0 0 0 0 0
Ex Sltu No Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Stu/In Situ Combination Alt ernative 0 0 0 0 0 0 0, 0 0.
Phased Implementation Aiternative 0, 0 0. 0 0, 0 0 0 0

TS No Action Aiternative 0 0 01 0 01 0 0 0 0
-Long-Term Management Aternative 0 0 0 0 0 0 0 0 0

In SituFiland Cap Alternative 0 0 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations AiternativE 0 0 0 0 0 0 0 0 0

___Ex Situ No Separations Affemoative 0 0 0 0 0 0 01 0 0,
Ex Situ Extensive Separations Alternative 0' 0 0 0 0 0 0 0 0
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0( 0 0

T4 No Action Aiternative 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 0 0 0
In Sltu Fill and Cap Alternative 0 0 0 0 0 0 0 00

___In Situ Vitrification Aiternative 0 0, 0 0 0 0 0 0 0
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SR_1.CMP

Risk = 1 Risk>.9 Risk > .8 Risk> .7 Risk> .6 Risk> .5 RIsk>.4 Risk> .3 Risk>.2
Time Area Area Area Area Area Area Area Area Area

Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2)
Ex Situ Intermediate Separations Alternativ( 0 0 0 0 0 0 0 0 0
Ex Sltu No Separations Aftemative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 01 0 0 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0

T5 No Action Alternative 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 0 0 0
In Situ Fil and Cap Alternative 0 0 0 0 0 0 0 0 0
In Situ Vltrification Alternative 0 0 0 0 0 0 0 0 0
Ex Situ intermediate Separations Alternatv 0 0 0, 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0
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S.-R-1.CMP

Risk>.1 Rsk>.09 Risk>.08 Risk>.07 Risk>.06 Risk>.05 Risk>.04 Risk>.03 Risk>.02
lime Area Area Area Area Area Area Area Area Area

Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2)
Ti No Action Alternative 50 22 23 17 21 25 21 52 46

Long-Term Management Alternative 4 0 5 16 27 38 42 74 44
InSltuFillandCapAlternative | 0 0 0| 0 0 0 0 0 0
In Situ Vitrification AlternatIve 0 0 0 0 0 0 0 0 0
Ex Situ intermediate Separations AlternativE 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0

|Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0, 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0

T2 No Action Alternative 10 4 3, 5 3 6 8 12 18
Long-Term Management Alternative 0 9 6 7 8 12 10 20 25
in Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0
|Ex Situ Intermediate Separations Alternativ( 0 0 0 0 0 0 0, 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0o 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0, 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0

T3 No Action Alternative 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 0 0 0
In Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0
in Situ Vitrlfication Aiernative 0 0 0 0 0 0 0 0 0
Ex Situ intermediate Separations AlternativE 0 0 0 0 0, 0 0 0 0
Ex Situ No Separations AlternatIve 0 0 0| 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0

,Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased implementation Alternative 0 0 0 0 0 0 0 0 0

T4 No Action Alternative 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 01 0 0
inSituFillandCapAlternative 0 0 0 0 0 0 0 0 0
in Situ Vitrification Alternative 0 0| 0, 0 0| 0| 0 0 0
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SR_1.CMP

RIsk>.1 Risk>.09Risk>.08Risk>.07Risk>.06Risk>.05Risk>.04Risk>.03Risk>.02
Time Area Area Area Area Area Area Area Area Area

Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2)
Ex Situ Intermediate Separations Alternatlv( 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0

T5 No Action Alternative 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 0 0 0
In Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0
Ex Situ intermediate Separations Alternativ 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0

|Ex Situ Extensive Separations Alternative 0 0 0 0 0
|Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased implementation Alternative 0 0 0 0 0 0 0 0 0
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SlR-l.CMP

Risk> Risk > Risk > Risk > Risk > Risk > Total
Risk>.01 .005 .001 .0001 .00001 .ODOO1 .0000001 Affected

Time Area Area Area Area Area Area Area Area Percent
Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) of Site
T1 No Action Alternative - 35 35 63 70 77 90 33 684 0.471724

Long-Term Management Alternative 80 32 102 81 127 26 25 724 0.49931
In Situ Fill and Cap Alternative 01 0 0 0 0 0 0 0 0
in Situ Vitrification Alternative 01 0 01 0 0 0 0 0 0
Ex Situ Intermediate Separations AlternativE 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0

T2 No Action Alternative 58 72 183 190 82 37 30 721 0.497241
Long-Term Management Alternative 46 62 175, 190 83 39 33 725 0.5
In Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0
in Situ Vitrification Alternative 0 0 0 0 0 0 01 0 0
Ex Situ intermediate Separations AlternativE 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0. 0 0 0 0 0 0 0
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased implementation Alternative 0, 0 0. 0 0 0 0 0 0

T3 No Action Alternative 0 0 0 1 18 217 118 354 0.244138
Long-Term Management Alternative 0 0 0 1 11 188 154 354 0.244138
In Situ Fil and Cap Alternative 0 0 0 0 0 0 0 0 0
in Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations AlternativE 0 0 0 0 0 122 233 355 0.244828
Ex Situ No Separations Alternative 0 0 0 0 0 122 233 355 0.244828
Ex Situ Extensive Separations Alternative 0 0 0, 0 0 122 233 355 0.244828
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 43 277 320 0.22069
Phased implementation Alternative 0 0 0 122 233 355 0.244828

T4 No Action Alternative 0 0 0 0 0 77 305 382 0.263448
Long-Term Management Alternative 0 0 0 0 0 77 305 382 0.263448

___ In Situ Fill and Cap Alternative 2 95 231 93 115 144 24 704 0.485517
. In Situ Vitrification Alternative 0 0 0 0 0 31 356 387 0.266897
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SR__1.CMP

Risk> Risk> Risk> Risk> Risk> Risk> Total
Risk>.01 .005 .001 .0001 .00001 .000001 .0000001 Affected

Time Area Area Area Area Area Area Area Area Percent
Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) of Site

Ex Situ intermediate Separations AternativE 0 0 0 30 361 119 153 663 0.457241
Ex Situ No Separations Alternative 0 0 0 30 357 122 153 662 0.456552
Ex Situ Extensive Separations Alternative 0 0 0 30 357 122 153 662 0.456552
Ex Situ/In Situ Combination Alternative 0 0 12 329 117 191 34 683 0.471034
1 Phased implementation Alternative 0 0 0 30 361 119 153 663 0.457241

T5 No Action Alternative 0 0 0 0 0 0 5 5 0.003448
Long-Term Management Alternative 0 0 0 0 0 0 5 5 0.003448
in Situ Fill and Cap Alternative 0 0 14 311 169 143 45 682 0.470345
in Situ Vitrification Alternative 0 0 0 1 1 127 300 429 0.295862
Ex Situ Intermediate Separations Alternatlv 0 0 0 0 242 68 33 343 0,236552
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 227 227 0.156552
Ex Situ/In Situ Combination Alternative 0 0 0 11 361 125 83 580 0.4

_Phased Implementation AlternatIve 0 0 0 0 242 68 33 343 0.236552
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S_R_2.CMP jM0- /kdC gvc,4^c1C)

RIsk= 1 Risk>.9 Risk>.8 Rsk>.7 Risk>.6 Risk>.5 Risk>.4 Risk>.3 Risk>.2 Risk>.1
Time Area Area Area Area Area Area Area Area Area Area

Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2)
Tl No Action Alternative 0 0 0 0 0 0 0 0 0 1

Long-Term Management Alternative 0 0 0 0 0 0 0 0 0 1
in Situ Fill and Cap Alternative 0, 0 0 0 0 0 0 0 0 0
in Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alternativi 0 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0 0

T2 No Action Alternative 0 0 0 0 0, 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 0 0 0 0
inSituFillandCapAlternatIve 0 0 0 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Aternativi 0 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0 0

T3 No Action Alternative 0 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 0 0 0 0

|Hn Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0 0
1 In Situ Vitrfication Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alternativi 0 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0 0 0 0
Phased implementation Alternative | 0| 0 0 0 0 0 0 0 0 0

T4 No Action Alternative 0 0 0 0 0 0 0 0 0 0
Long-Term Management AlternatIve 0 0 0 0 0 0 0 0 0 0
inSituFlliandCapAlternative 0 0 0 0 0 0 0 0 0 0
Iin Situ Vitrification Alternative 0 0 0 0 0 0 0 0 01 0
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SR_2.CMP

Risk=1 Risk>.9 Risk>.8 Risk>.7 Risk>.6 Risk>.5 Risk>.4 Risk>.3 Risk>.2 Risk>.1
Time Area Area Area Area Area Area Area Area Area Area

Period Alternative (km2) (krn2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2)
Ex Situ intermediate Separations Alternativi 0 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 01 0 0 0 0, 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0 01
Phased Implementation AternatIve 0 0 0 0 0 0 0 0 0 0

T5 No Action Alternative 0 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0. 0 0 0 0 0
In Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ intermediate Separations Alternativi 0 0 0. 0 0 0 0. 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0| 0 0 0
1 Phased implementation Alternative 0 0 0 0 0 0 01 0 0 0
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S_R_2.CMP

Risk>
Risk > Risk> Risk > Risk > Risk > Risk > Risk > Risk > Risk > .005

Time .09 Area .08 Area .07 Area .06 Area .05 Area .04 Area.03 Area .02 Area .01 Area Area
Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2)
TI No Action Alternative 0 1 0 2 1 1 22 67 81 102

Long-Term Management Alternative 0 0 1 0 2 1 18 57 91 102
InSituFlllandCapAlternative 0 0 0 0 0 0 0 0 0 0
in Situ Vltrlfication AlternatIve 0 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alternativi 0 0 0 0 0 0 0 0 0 0

|Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 .0 0

T2 No Action Alternative 0 0 0. 0 0, 0 0'' 17 22 32
|Long-Term Management Alternative 0 0 0 0 0 0 0 17 22 37
|InSituFiliandCapAltemative 0 0 0 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alternativ( 0 0 0 0 0 0 0 0 0 0
Ex Situ No Separatlons Aternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0. 0 0 0 0 0, 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0 0

T3 No Action Alternative 0 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 0 0 0 0

,In Situ Fll and Cap Alternative 0 0 0 0 0 0 0 0 0 0
in Situ Vtrlfication Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alternativi 0 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0, 0 0, 0 0 0 0 0 0 0
Ex Situ Extensive SeparatIons Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0 0

T4 NoAction Aternative 0 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 0 0 0 0
InSituFilland CapAlternative 0 0 0 0 0 0 0 0 0 0
I nSituVitrificationAlternative 0 0 0 0 0 ol 0 0| 0 0
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S_R_2.CMP

Page 4

Risk>
Risk > Risk > Risk > Risk > Risk > Risk > Risk > Risk > Risk > .005

Time .09 Area.08 Area .07 Area .06 Area.05 Area.04 Area.03 Area.02 Area .01 Area Area
Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2)

Ex Situ intermediate Separations Aternativ( 0 0 0 0 0 0 0 0 0 0
Ex Situ No Separations AlternatIve 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0| 0 0 0 01 0 0 0 0 0
Ex Situ/In Situ Combination Alternative l0 0 0 0 01 0 0 0 0 0
Phased Implementation Alternative 01 0 0 0 0 0 0 0 0 0

T5 No Action Alternative 0 0 0 0 0 0 0 0 0 0
Long-Term Management AlternatIve 0 0 0 0 0 0 0 0 0 0
In Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0 0
in Situ Vitrification Alternative 0 0| 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alternativ| 0 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0. 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0 0
Phased implementation Aternative 0 0 0 0 0 0 0 0 0: 0



S_R_2.CMP

Risk > Risk > Risk > Risk > Risk > Total
.001 .0001 DDOI .000001 .OOOD Affected

Time Area Area Area Area I Area Area Percent
Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) of Site
TI No Action Alternative 78 84 66 106 53 665 0.458621

Long-Term Management Aternative 100 105 79 120 24 701 0.483448
in Situ Fill and Cap Alternative 01 0 0 0 0, 0 0
in Situ Vitrification Alternative 0 0 0 0 0 0 0
Ex Situ intermediate Separations Alternatlv( 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0

T2 No Action Alternative 158 207 187, 48 31, 702 0.484138
Long-Term Management Alternative 153 207 188 48 30 702 0.484138
In Situ Fill and Cap Alternative 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alternativ( 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0

T3 No Action Alternative 0 0 8 155 149 312 0.215172
Long-Term Management Alternative 0 0 7 128 156 291 0.20069
In Situ Fill and Cap Alternative 0 0 0 0 0 0 0
in Situ Vitrification Alternative 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alternativ( 0 0 0 5 255 260 0.17931
Ex SItu No Separations Alternative 0 0 0, 5 255 260 0.17931
Ex Situ Extensive Separations Alternative 0 0 0 5 255 260 0.17931
Ex.StU/lnStu.CombInation'Alternative -'4, - 0 -'0 - 01--3 -- 192 ----'195 ^0.134483
Phased Implementation Alternative 0 0 0 5 255 260 0.17931

T4 No Action Alternative 0 0 0 28 286 314 0.216552
Long-Term Management Alternative 0 0 0 28 286 314 0.216552
in Situ Fill and Cap Alternative 203 157 108 182 40 690 0.475862
In Situ Vitrification Alternative 0| 0 0, 0. 16 161 0.011034
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S_R_2.CMP

Risk > Risk > Risk > Risk > Risk > Total
.001 .0001 .00001 .OM1 .DO Affected

Time Area Area Area Area 1 Area Area Percent
Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) of Site

Ex Situ intermediate Separations Alternativ( 0 0 247 212 129 588 0.405517
Ex Situ No Separations Alternative 0 0 240 219 129 588 0.405517
Ex Situ Extensive Separations Alternative 0 0 240 219 129 588 0.405517
Ex.Sftu/In Situ.Cormbinatlon.Alternative- zr - .'l 91 301 133 139 z." 665 0.458621
Phased implementation Alternative 0 0 247. 212 129 588 0.405517

T5 NoActionAlternative 0 0 01 0 2 2 0.001379
Long-Term Management Alternative 0 0 0 0 2 2 0.001379
In Situ Fill and Cap Alternative 0 43 407 71 144 665 0.458621
In Situ Vitrification Alternative 0 1 0 0 22 23 0.015862
Ex Situ Intermediate Separations Alternativ 0 0 0 1 283 284 0.195862
Ex Situ No Separations Alternative - 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0, 0 0 0 0 0 0
Ex Sftu/in SitU CombnatioAlternatve:, * 0 - ':.0 : 1051 344 - *78 6. 527 0.363448
Phased Implementation Alternative 0 01 01 1 283 284 0.195862
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Land Use/Habitat Numbers

Table 5.7.1 Table 5.7.1

Temporary Land Commitments Permanent Land Commitments

Remediation Total Remediation Total

ha (ac) ha (ac) ha (ac) ha (ac)

No Action 0 0 0 0 0 0 17 (42)

Long Term Management 50 (120) 50 (120) 8 (20) 25 (62)

In Situ Fill and Cap 26 (64) 97 (240) 17 (42) 25 (62)

In Situ Vitrification 110 (270) 180 (440) 17 (42) 25 (62)
Ex Situ Intermediate Separations 120 (300) 250 (620) 37 (91) 49 (120) 1
Ex Situ No Separations 150 (370) 250 (620) 19 (47) 27 (67)
Ex Situ Extensive Separations 110 (270) 240 (590) 34 (84) 46 (110)

Ex Situ/In Situ Combination 110 (270) 200 (490) 31 (77) 41 (100)

Phased Implementation (Phasel) 33 (82) 33 (82) 0 0 0 0

Phased Imp. Total Alternative 150 (370) 280 (690) 40 (99) 52 (130)
Capsules No Action 0 0 0 0 0.6 (1.5) 0.6 (1.5)

Capsules On-Site Disposal 4 (10) 4 (10) 1.8 (4.4) . 1.8 (4.4)

Capsules Overpack and Ship 2 (5) 2 (5) 0 0 0 0

Capsules Vitrify with Tank Waste 1 (2) 1 (2) 0 0 0 0

All Capsule Alternatives I

LANDUSE.XLS SheetlPage 12/21/96



Land Use/Habitat Numbers

Table 5.14.1 Table 5.14.1 Table 5.14.1 Table 5.14.1

200 Area Temp 200 Area Perm. Borrow Sites 200 Area Borrow Site LAW Vault Area

Remediation Total temporary Shrub-Steppe Shrub-Steppe

ha (ac) ha (ac) ha (ac) ha (ac) ha (ae) ha (ac)

No Action 0 0 17 (42) 0 0 0 0 0 0 N/A

Long Term Management 50 (120) 25 (62) 0 0 10 (25) 0 0 N/A

In Situ Fill and Cap 21 (52) 25 (62) 76 (190) 0 0 65 (160) N/A

In Situ Vitrification 110 (270) 25 (62) 71 (180) 23 (57) 60 (150) N/A

Ex Situ Intermediate Separations 120 (300) 49 (120) 130 (320) 59 (150) 110 (270) 17 (42)

Ex Situ No Separations 170 (420) 27 (67) 84 (210) 96 (240) 71 (180) N/A

Ex Situ Extensive Separations 110 (270) 46 (110) 120 (300) 57 (140) 110 (270) 14 (35)

Ex Situ/In Situ Combination 110 (270) 41 (100) 95 (230) 57 (140) 80 (200) 9 (22)

Phased Implementation (Phasel) 32 (79) 0 0 1 (2) 20 (49) 1 (2) N/A

Phased Imp. Total Alternative 150 (370) 52 (130) 130 (320) 79 (200) 110 (270) 17 (42)

Capsules No Action 0.6 (1.5) 0.6 (1.5) 0 0 0 0

Capsules On-Site Disposal 1.8 (4.4) 1.8 (4.4) 1.5 (3.7) 0 0

Capsules Overpack and Ship 0 0 0 0 0 0 0 1

Capsules Vitrify with Tank Waste 0 0 0 0 0 0 0 0

All Capsule Alternatives I I

LANDUSE.XLS SheetiPage 22/21/96



Land Use/Habitat Numbers

Table 5.19.2
Continued Access Restrictions
Remediation Total
ha (ac) ha (ac)

No Action 0 0 17 (42)
Long Term Management 8 (20) 25 (62)
In Situ Fill and Cap 17 (42) 25 (62)
In Situ Vitrification 17 (42) 25 (62)
Ex Situ Intermediate Separations 37 (91) 49 (120)
Ex Situ No Separations 19 (47) 27 (67)
Ex Situ Extensive Separations 34 (84) 46 (110)
Ex Situ/In Situ Combination 31 (77) 41 (101)
Phased Implementation (Phasel) 0 0 0 0
Phased Imp. Total Alternative 40 (99) 52 (130)
Capsules No Action 0.6 [1.5]

Capsules On-Site Disposal 1.8 [4.4]
Capsules Overpack and Ship none

Capsules Vitrify with Tank Waste - none

All Capsule Alternatives

LANDUSE.XLS Sheet!2/21/96 Page 3



Land Use/Habitat Numbers

Table 5.4.1 Shrub-Steppe Habitat Table 5.4.1 Shrub-Steppe Habitat Table 5.4.1 Shrub-Steppe Habitat

200 Areas Remediation Borrow Sites Total

______. Temporary Total Remediation Total Remediation Total

ha (ac) ha (ac) ha (ac) ha (ac) ha (ac) ha (ac)

No Action 0 0 0 0 0 0 0 0 0 0 0 0

Long Term Management 10 (25) 10 (25) 0 0 0 0 10 (25) 10 (25)

In Situ Fill and Cap 0 0 0 0 23 (57) 65 (160) 23 (57) 65 (160)

In Situ Vitrification 23 (57) 23 (57) 18 (44) 60 (150) 41 (100) 83 (210)

Ex Situ Intermediate Separations 59 (150) 59 (150) 24 (59) 110 (270) 83 (210) 170 (420)

Ex Situ No Separations 96 (240) 96 (240) 7 (17) 71 (180) 100 (250) 170 .(420)

Ex Situ Extensive Separations 57 (140) 57 (140) 15 (37) 110 (270) 72 (180) 170 (420)

Ex Situ/In Situ Combination 57 (140) 57 (140) 17 (42) 80 (200) 74 (180) 140 (350)

Phased Implementation (Phasel) 20 (49) 20 (49) 1 (2) 1 (2) 21 (52) 21 (52)

Phased Imp. Total Alternative 79 (200) 79 (200) 21 (52) 110 (270) 100 (250) 190 (470)

Capsules No Action

Capsules On-Site Disposal

Capsules Overpack and Ship

Capsules Vitrify with Tank Waste

All Capsule Alternatives <2 <5 0 0 0 -0 0 0 <2 <5 <2 <5
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Land Use/Habitat Numbers

Table 5.1.1 Table 5.1.1
Soil Disturbance Remediation Soil Distsurbance Total Proj.

Temporary Permanent Temporary Permanent

ha (ac) ha (ac) ha (ac) ha (ac)
No Action 0 0 0 0 0 0 17 (42)
Long Term Management 50 (120) 8 (20) 50 (120) 25 (62)
In Situ Fill and Cap 26 (64) 17 (42) 97 (240) 25 (62) 1
In Situ Vitrification 110 (270) 17 (42) 180 (440) 25 (62)
Ex Situ Intermediate Separations 120 (300) 37 (91) 250 (620) 49 (120)

Ex Situ No Separations 150 (370) 19 (47) 250 (620) 27 (67)
Ex Situ Extensive Separations 110 (270) 34 (84) 240 (590) 46 (110)

Ex Situ/In Situ Combination 110 (270) 31 (77) 200 (490) 41 (100)
Phased Implementation (Phasel) 33 (82) 0 0 33 (82) 0 0
Phased Imp. Total Alternative 150 (370) 40 1 (99) 280 (690) 52 (130)

Capsules No Action 0 0 0.6 (1.5) 0 0 0.6 (1.5)

Capsules On-Site Disposal 4 (10) 1.8 (4.4) 4 (10) 1.8 (4.4)

Capsules Overpack and Ship 2 (5) 0 0 2 (5) . 0 0

Capsules Vitrify with Tank Waste 1 (3) 0 0 1 (2) 0 0
Al Capsule Alternatives -I,
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Land Use/Habitat Numbers

Alternative Location Remediation Remediation Remediation Remediation Remediation Remediation

Temporary Temporary Shrub-Steppe Permanent Permenant Shrub-Steppe

Disturbance Disturbance Impacts Disturbance Dist. % Permanent Impact

hectares % Shrub-Steppe hectares hectares Shrub-Steppe hectares

No Action
Tank Farms 0

Long Term Management

Tank Farms

New Tank Farms 50 20% 10 8 0.2 0

Total 50 0 8 0

In Situ Fill and Cap

Tank Farms(operations) 1 0% 0 17 0

Pit 30 (operations) 25 90% 23

Tank Farms (barrier const.)

Pit 30 (barrier)
McGee

Vernita

Total 26 23 17

In Situ Vitrification

Tank Farms (operations) 21 0% 0 17 0

Power Lines 70 33% 23

Pit 30 (operations) 20 90% 18

Tank Farms (barrier const.)

Pit 30 (barrier)

McGee (barrier)

Vernita (barrier)

Total 111 41 17

Ex Situ Intermediate Separations

Retrieval Annexes 3 0% 0 0.4 0

Pit 30 (retrieval annexes) 1 90% 1

Vit Plant 88 67% 59 7 0

LAW Vaults 1 13 0

Pit 30 (treatment facilities) 25 90% 23
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Land Use/Habitat Numbers

Alternative Location Remediation Remediation Remediation Remediation Remediation Remediation

Temporary Temporary Shrub-Steppe Permanent Permenant Shrub-Steppe

Disturbance Disturbance Impacts Disturbance Dist. % Permanent Impact
hectares % Shrub-Steppe hectares hectares Shrub-Steppe hectares

Tank Farms 17

Pit 30 (post rem)
McGee 0
Vernita 0

Total 117 83 37

Ex Situ No Separations

Retrieval Annexes 3 0% 0 0.4 0
Pit3O (ret annexes) 1 90% 1 0
Vit Plant 143 67% 96 2
LAW Vaults 0

Pit 30 (treatment facilities) 7 90% 6
Tank Farms 17 0
Pit 30 (post rem)
McGee

Vernita
Total 154 103 191

Ex Situ Extensive Separations
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Land Use/Habitat Numbers

Alternative Location Remediation Remediation Remediation Remediation Remediation Remediation

Temporary Temporary Shrub-Steppe Permanent Permenant Shrub-Steppe

Disturbance Disturbance Impacts Disturbance Dist. % Permanent Impact

hectares % Shrub-Steppe hectares hectares Shrub-Steppe hectares

Retrieval Annexes 3 0% 0 0.4

Pit3O (ret annexes) 1 90% 1

Vit Plant 85 67% 57 7

LAW Vaults 10

Pit 30 (treatment facilities) 16 90% 14

Tank Farms 0 17

Pit 30 (post rem) 0
McGee

Vernita

Total 105 72 34

Ex Situ/In Situ Combination

Retrieval Annexes 2 0% 0 0.2

Pit3O (ret annexes) 1 90% 1

Vit Plant 85 67% 57 7
LAW Vaults 7

Pit 30 (treatment facilities) 18 90% 16

Tank Farms 0 17

Pit 30 (post rem) 0
. McGee

Vernita

Total 106 74 31

Phased Implementation (Phasel)
Retrieval Annexes 0

Vit Plant 32 20

Pit 30 1 1
Tank Farms 0___
Total 33 21 0

Phased Imp. Total Alternative I

Retrieval Annexes 3 0.41
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Land Use/Habitat Numbers

Alternative Location Remediation Remediation Remediation Remediation Remediation Remediation

Temporary Temporary Shrub-Steppe Permanent Permenant Shrub-Steppe

Disturbance Disturbance Impacts Disturbance Dist. % Permanent Impact

hectares % Shrub-Steppe hectares hectares Shrub-Steppe hectares

Pit3O (ret annexes) 1 90% 0.9

Vit Plant 88 67% 58.96 7

LAW Vaults 13

Pit 30 (treatment facilities) 22 90% 19.8

Tank Farms 17

Pit 30 (post rem)

McGee

Vernita

Phase 1 Vit Plant 3

Total 147 79.66 40

Capsules No Action
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Land Use/Habitat Numbers

Alternative Location Remediation Remediation Remediation Remediation Remediation Remediation

Temporary Temporary Shrub-Steppe Permanent Permenant Shrub-Steppe

Disturbance Disturbance Impacts Disturbance Dist. % Permanent Impact

hectares % Shrub-Steppe hectares hectares Shrub-Steppe hectares

WESF 0 0.6 0

Capsules On-Site Disposal

_Dry-Well Facility 4 1.5 1.8 1

Capsules Overpack and Ship

Vit Site 2 0%

Capsules Vitrify with Tank Waste

Vit Site 1 0%

All Capsule Alternatives
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Land Use/Habitat Numbers

Post Remediation (Closure)
Temporary Temporary Temporary Permanent Permanent Permanent
Disturbance Dist. % Shrub-Steppe Disturbance Dist % SS Dist.

hectares Shrub-Steppe hectares hectares shrub-steppe hectares

17

17

17 0

01

20 0 0 8
14 0.9 13 0.9

16 0.75 12
21 0.8 17

71 42 8 0

01

20 0 0 8 0 0
14 0.9 13 0.9

16 0.75 12 0.75

21 0.8 17 0.8

71 42 8 0

4 0
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Land Use/Habitat Numbers

LANDUSE.XLS Sheetd

Post Remediation (Closure) I
Temporary Temporary Temporary Permanent Permanent Permanent

Disturbance Dist. % Shrub-Steppe Disturbance Dist % SS Dist.

hectares Shrub-Steppe hectares hectares shrub-steppe hectares

24 0 0 8 0

50 0.9 45
25 0.75 19
31 0.8 25

130 89 12 0

20 0 0 8 0
39 0.9 35
16 0.75 12
21 0.8 17
96 64 8 0
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Land Use/Habitat Numbers

Post Remediation (Closure)

Temporary Temporary Temporary Permanent Permanent Permanent
Disturbance Dist. % Shrub-Steppe Disturbance Dist % SS Dist.
hectares Shrub-Steppe hectares hectares shrub-steppe hectares

4 0

24 0 0 8 0
51 0.9 46

25 0.75 19
31 0.8 25

131 90 12 0

2 0

22 0 0 8 0
29 0.9 26

21 - 0.75 16
26 0.8 21

98 63 10 0
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Land Use/Habitat Numbers

Post Remediation (Closure)

Temporary Temporary Temporary Permanent Permanent Permanent
Disturbance Dist. % Shrub-Steppe Disturbance Dist % SS Dist.
hectares Shrub-Steppe hectares hectares shrub-steppe hectares

4

24 0 0 8
50 0.9 45
25 0.75 19
31 0.8 25

130 89 12 0
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Land Use/Habitat Numbers

Post Remediation (Closure)

Temporary Temporary Temporary Permanent Permanent Permanent
Disturbance Dist. % Shrub-Steppe Disturbance Dist % SS Dist.
hectares Shrub-Steppe hectares hectares shrub-steppe hectares
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NO ACTION SCHEDULE
I I REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations
Construction | N/A
Operations | N/A
D&D N/A
Monitoring & Maintenance 1995-2095 (100 years) 1997-2097

LONG-TERM MANAGEMENT SCHEDULE
I I IREV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations
Construction

IWaste Retrieval 2032-2039 2082-2089 (7 years each) 2033-2037 2083-2087
New Tanks 2033-2037 2083-2087 (4 years each) 2033-2037 2083-2087

Operations 1 2037-2042 2087-2092 (5 years each) 2037-2042 2087-2092
D&D 1 2042-2047 2092-2097 (5 years each) 2042-2047 2092-2097 42-49,92-99 for WR&T
Monitoring & Maintenance 1995-2095 (100 years) 1997-2097

IN SITU FILL AND CAP SCHEDULE
REV 0 DATA PACKAGE SCHEDULE PDEIS CHAPTER 3 SCHEDULE

Continued Operations 1995-2009 (14 years)
Research and Development N/A N/A
Construction 2003-2005 (2 years) 2003-2005
Operation 2000-2009 (9 years) 2000-2009
D&D 2009-2012 (3 years) 2009-2012
Monitoring and Maintenance 2009-2029 (20 years) 2009-2029
Closure 1L 2012-2029 (17 years) 2012-2029
Post Closure Monitoring 2029-2129 (100 years) 2029-2129

IN SITU VITRIFICATION SCHEDULE I I
I IREV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations 1995-2013 (18 years)
Research and Development 1995-2002 (7 years) 1997-2002
Construction 1998-2016 (18 years) 1998-2016
Operation 2000-2013 (13 years) 2005-2016

__ST evaPorallon 2000-2005 (5 years) 2000-2005
ISV strart up 2005-2008 (3 years) 2005-2008
ISV operation 2008-2013 (5 years) 2008-2013

D&D 1 2013-2016 (3 years) 2013-2016
|Monitoring and Maintenance 1 2013-20331(20 years) 1 12016-2033

Page 1



Sheeti

Closure | 1 2016-2033 (17 years) | 2016-2033
Post Clos 2033-2133 (100 years)_ _ 2033-2133

EX SITU INTERMEDIATE SEPARATIONS SCHEDULE
REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations 1? 19
Research and Development 1995-2018 (23 years) t995-2018 
Construction | F _

Waste Retrieval and Transfer 1998-2017 (19 years) 1998-2017
Waste Treatment 1997-2007 (10 years) 1997-2007

Operation I
Waste Retrieval 2001-2023 (22 years) 2001-2024
Treatment 2004-2023 (19 years) 2004-2024
Pretreatment 2004-2019 (15 years)
LLW Vitrification 2005-2019 (14 years) 2004-2024
HLW Vitrification . 2009-2023 (14 years) 2011-2024
LLW Disposal 2005-2019 (14 years)
H LW Transportation and Disposa 2019-2029 (10 years) 2019-2029

D&D T F
!r Wte o sevRetr facivies 2012-2025 (13 years) 2013-2026
Treatment Facili es 2019-2028 (9 years) 2024-2033

Monitoring and Maintenance I
|H LW 1 2023-2029 (6 years) 1 2024-2029
|LLW Disposal 2023-2034 (11 years)j_

Closure 1 2010-2034 (24 years) 2010-2034
Post Closure Monitoring 2034-2134 (100 years) 2034-2134|_I_

EX SITU NO SEPARATIONS (VITRIFICATION AND CALCINATION)
- I REV 0 DATA PACKAGE SCHEDULE PDEIS CHAPTER 3 SCHEDULE

Continued Operations i 1995-2018 (23 years) _____
Research and Development 1995-2005 (10 years) 1.9M -2005
Construction r I

lWaste Retrieval and Transfer 1998-2017 (19 years) 1998-2017
Waste Treatment |1997-2002 (5 years) 1997-2002

Operation I
Waste Retrieval 2001-2018 (17 years) _ 2001-2019
HLW Vitrification 12004-2018 (14 years) 2004-2019
HLW Transportation and Disposal 2017-2027(10 years) 2017-2037

D&D I I I
TWaste Retrieval facilities 2012-20201(8 years) 12013-20211
ITreatment Facilities 2018-20231(5 years) 1 2019-2024 1 1 1 T

Page 2
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Monitoring and Maintenance I I I
IHLW i 12004-20271(23 years) 2019-2037

Closure __ 2010-2024(14 years) 2010-2024
Post Closure Monitoring 2024-2124 (100 years) 2024-2124 - |

EX SITU EXTENSIVE SEPARATIONS SCHEDULE | |
REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations 1995-2024 (29 years)
Research and Development 1995-2018 (23 years) 4496-2018
Construction

Waste Retrieval and Transfer 1998-2017 (19 years) 1998-2017
Waste Treatment 1997-2006 (9 years) 1997-2006

Operation I
Waste Retrieval 2001-2024 (23 years) 2001-2024
Treatment I 2003-2024 (21 years) 2004-2024
Pretreatment 2003-2018 (15 years)
LLW Vitrification 2005-2024 (19 years)
HLW Vitrification 2005-2019 (14 years)
LLW Disposal 2005-2024 (19 years)
HLW Transportation and Disposal 2020-2029 (9 years) 2020-2029

D&D T
Waste Retrieval facilities 2012-2025 (13 years) 2012-2025
Treatment Facilities | 2019-2024 (5 years) 2024-2029

Monitoring and Maintenance
LW 2019-2029 (10 years) 2024-2029

LLW Disposal 2023-2030 (7 years) I
Closure 1 2010-2030 (20 years) 2010-2030
Post Closure Monitoring 2030-2130 ( years) 2030-2130

IN SITU/EX SITU COMBINATION SCHEDULE
I I |REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operatfonls 1995-2023 (28 years) o
Research and Development 1995-2018 (23 years) j___2_1_
Construction I I

(Waste Retrieval and Transfer 1998-2017 (19 years) 1998-2017
|Waste Treatment 1997-2007 (10 years) 1997-2007
[Fill & Cap 2003-2005 (2 years) 2003-2005

Operation
Waste Retrieval 2001-2023 (22 years) 2001-2024
Treatment 2004-2023 (19 years) 2004-2024
Pretreatment ____ 2004-20191(15 years)
LW Vitrification 12005-20191(14 years) E:
HLW Vitrification 12009-20231(14 years) r -

Page 3
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LLW Disposal 1 2005-2019 (14 years) _________

HLW Transportation and Disposal 2019-2029 (10 years) 2019-2029
JFill and Cap Operations 2000-2009(9 years) 2005-2018

D&D i 2019-2028 _

Waste Retrieval facilities 2012-2025 (13 years) 0 212-2026
Tramn1 Fdlte 2019-2028 (9 years) ____ ___ 2024-2033 ____

Fill and Cap Equipment 2009-2012 (3 years) _____ ____2018-2021

Monitoring and Maintenance
_ HLW 2023-2029 (6 years) 1 2024-2029

LLW Disposal 2023-2034 (11 ys)
In Situ Tanks 2009-2029(20 years)

Closure 1____ 2010-203.4 (24 years) ____ ____21-04____

Post Closure Monitoring ____ 2034-2134 (100 years)_____ ____23-13

I____ I________ ____ hs Phase 2 ____

PHASED IMPLEMENTATION SCHEDULE -FI jI IREV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE _______

C~onidOeration
Research and Development ________ 1995-199 (3 years)
Construction _1997-2002 (5 years)

LWPhase 1 m P21997-2002
Retrieval -2004-202
Phase 2 ___________________ 2005-2012 ___ ____

Operation _2002-2012 (10 years)
Phase 1 12002-2012

LAW Treatment Plants 2002-2012,(10 years) F____________ ___

HLW Treatment Plant 2002-2008 (6 years) ___ ____

Waste Retrieval - 2007-2028 ___ ____

Treatment 1____ 2011-2028 ____

D&D 1___ 2012-1014 (2 years) ___ ___ 2015-2031 _______

Monitoring and Maintenance
Clsr- j2012-2014 (2 years) ____ ___ ________2016-2040 ____

Post Closure M&M ___ ___ 2040-2140 ____

APSULES NO ACTION IREV 0 DATA PACKAGE SCHEDULE DEIS CHAPTERS SCHEDULE
Continued Operation j 1997-2007
Research and Development ____

Construction _____

Operation __________ ____

MoioigadMaintenance ____

ICAPSULES ONSITE DISPOSAL ___ ___ ___ ___ ___ ___ ___________
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REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE
Continued 0 eration 1995-2028 1997-2028
Research and Development
Construction 2002-2009 (7 years) 2002-2009
Operation 2010-2029 (19 years) 2010-2029
D&D
Monitoring and Maintenance 2029-2129

CAPSULES OVERPACK AND SHIP
REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operation 1995-2028 1997-2028|
Research and Development
Construction 2002-2009 2002-2009
Operation 2010-2028 2010-2028
HLW Transportation and Disposal 2035-2040 2028-2029|
D&D I I
Monitoring and Maintenance 2010-2029

CAPSULES VITRIFY WITH TANK WASTES
_ I_ IREV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operation 1 1997-2023
Research and Development
Construction _2002-2007

Operation 2005-2023
D&D 2024-2029
Monitoring and Maintenance 2023-2029 _
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Additional Cost of Characterization Associated with the In Situ Alternatives

Per conversation with John Guberski (WHC) and David Forehand (WHC) the current cost of
characterization is approximately 4-4.5 million dollars per tank. Of this cost approximately
50% is cost associated with laboratory analysis and 50% is cost associated with taking the
samples, maintaining the equipment, personnel...

Additional WHC contacts regarding available information for additional sampling requirements
included John Garfield and Vern Hall. No specific information regarding additional costs was
obtained. There was a consensus that additional characterization would be required for wastes
that would be disposed of in place. The additional characterization would include both an
increased number of samples and additional laboratory analyses.

Reviewed the Systems Engineering Study for the Closure of Single Shell Tanks WHC-EP-
0405, the Tank Waste Technical Options Report WHC-EP-0616, and the Waste
Characterization Plan for the Hanford Site Single Shell Tanks WHC-EP-0210 Revision 1,2,
and 3. None of these documents provided specific information regarding the additional
characterization requirements for in situ alternatives.

Relevant to the SSTs there is an average of 2 risers per tank that can be used for sampling.

Assumptions:
1. The characterization program would involve approximately two times the number of core
samples and would require additional rises to be installed to facilitate sampling.
2. Assume that the additional number of core samples and additional risers would be
approximately two times the current cost per tank of taking samples.
3. Assume that the laboratory cost would increase by a factor of 2.24 to account for RCRA
analysis requirements.

The current cost of 4.5 million per tank is broken down at 50% for lab analysis and 50% for
other activities associated with sampling.

The new characterization cost per tank would then be:
4.5 x 0.5 x 2 +4.5 x 0.5 x 2.25=9.6 million per tank
this is an increase of 5.1 million per tank

5. Imillion/tank x 177 tanks = 903 million dollars (1995)

Thus adding 903 million to the current operations cost for the In Situ Fill and Cap and In Situ
Vitrification alternatives would provide for additional characterization. The Ex Situ/In Situ
Combination alternative would be 60% or 542 million dollars.
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Intermediate Separations

Assumptions:t ie I I I I I I
1. HLW glass waste oxide loading basis to be 20 wt% waste oxides (excluding Na20 and S2) I
2. Using the WHC engineering data package material balance calculate the waste oxide loading
and adjust mass of the glass produced to achieve a 20 wc % waste oxide loading 1
3. LAW glass sodium oxide loading basis is to be 15 wt% _ _

Input Stream LAW HLW HLW fraction
STREAM 1 407| 437 314 344
solids liquids FRIT GLASS FRIT GLASS

Volume kilo-licern
Spccific Gravity {_____I__________ ___ ______

Cs and Ba. (MCi) 5.28E+00 6.28E+01 I 4.93E-01 6.74E+01 0.990011751
Sr and Y, (MCi) j.SE+02 2.10E+001 1.9013+00 i.OSE+02 0.980392157
Tc. (MCi) 5.89E 612 2.59E-02 5.91E-03 0.184745233
Am. (MCi) 8 9.5195020 8.6l203t 8.60 3 9.2__ 2 0.917944268
Np. (MCi) 9.29E-051 1.03E-051 1.03E-05 9.29E-05 0.900193798
Pu-239, (MCI) 2.47 021 1.67E-03 1.6711-03 2.47E-02 0.936670459
Pu-240.(MCI) 6.28E-03 4.14E-04 4.1404 6.28E-03 0.93815357
Pu.241,(MCi) 7.341-021 4 1.49E-03 I A8_-03 7.34E-02 0.980104153
Total TRU, (MC)b 2.00E-01 1. 1.1302 22.00&3-01 0.942507069
Total MCi 1.11E+02 6.49E+011 2.43E+00 1.73E+02 0.98351336
Total Mass.Flow (M7) 1.94E+04 7.10E+05 2.811+05 3.87E+05 1.36E+04 2.51E+04
Total Cr, (MT) 1.32E+02 5.15E+01 1.44E+02 .6E+0'

Total Na, (MT) 1.24E+03 6.51E+04 7.l8E+4 2.3E +03
Total Si, (MT) 5.24E+02 5.65E+00 1.07E+05 1.07E+05 5.29E+03 5.83E+03
Total P, (MT) 7.80E+02 8.42E+02 1.35E+031 2.72E3+02
Total N02-. (MT) 1.38E+01 9.54E+03 _

Total N03-. (M) 1.03E+03 1.06E+05
AG+ 1.38E+00 3.28E-011.
AG20 3.52E.01 1.48E+00
AL+3 2.37E+03
AL203 1.32E+04 1.94E+04 1.73E+03
AL(OH)4- 4.83E+03
AM+3 2.77E-02 2.51-03 I
AM203 2.7603 3.05S-02
AS+5 4.98E01 7.70-01J
AS205 1.18E+00 7.66E-01
8+3 9.94E-al 5.192_
B203 1.67E+00 1.75E+03 1.76E+03
BA+2 3.09E+00 7.912-&01
BAO 8.811301 3.45E+00
BE+2 7.611-03 8.19-02
BEO 2.27E-01 2.16E-02
B+3 1.96E+02 6.76E+01
P1203 7.52E+01 2.19E+02
C14 4.53E-04 7.43E04
CA+2 1.33E+02 1.67E+01
CANCRINITE 2.70E+03 I
CAO I 3.87E+04 3.87+041.89+02
CD+2 7.93E+00 2.09E+001
CDO 1 2.38E+00 9.06E+00
CE+3 2.35E+02 2.37E+00
CE203 2.79E+00 2.76E+02
CL. 3.49E+00 3.11E+02
C1.
Co
C02
C03-2 2.25E+02 3.37E+03
CR+3 1.32+02
CR203 2.11E+02 5.79E+01
CR(OH)4. 1.19E+02
CS+ 9.25E-02 8.19E-01
CS20 I 6.83E-03 9.58E-01
CU+2 |7.46E01 1.77E-01

C 2.211301 9.341301

2/21/96 10:31 AM Page 1 lacermediate Separations



t+ M o ozzzz z C woo o (AWo 0M

0+ u+0 8ws -4 +o 2AL r-l r50 +o + o= W 0+ + 0%

hm -t rn ' tn m rn m m m88 +~ + + + + + h+ + ++T + ++ h + + +h + +

It - Z' 
-- - - -

+ hi +i + hi T- ++ m m
mhw 8e S to --OL - -oJt3

++ + +o b +t288 +o 18 8

-c 
-_ 8 - - - -

- - - -- - - -

---------------------- ---------------------------

0

a
U,

8
0

0.

to~8

I



lntermediate Separadons

ZR+4 2.77E+021 4.48E-011 I
ZRO2 1 6.49E-01 1 6.90E+021
ZR02:2H2 4.09E+021 2.15E+01

WilC DaM Packag s i~ _____

Mass LAW waste oxides 106544.7302
LAW waste loading (waste oxide) 28%
LAW waste loading (sodiwu oxide) 25%,
Mass HLW waste oxides |_ 7.26E+_ 3
HLW waste loading (waste oxides)
HLW WOL (. Na2O, - SiO2) { 29%
HLW WOL (all tank waste) 46%

'0 wt % wade oxide Ioadlnz
Blending factor i 1.25 2 3.5
Mass of glass required to achieve 20% wo loading, MT 36293.1358 45366.41975 [54439.7037 72586.2716 127025.9753
additional frit required (equals increased glass) MT I1.12+04 2.03E+04 E 4,75E+04 1.02E+05
total frit rquired, MT * 2.48E+04 3.39E+04 4.29E+04 6.11E+04 1.16E+05
WOL (- Na20, - SiO2) 20% 16% 13% 10% 6%
WOL (with all tank wastes) 32% 25% 21% 16% 9%

glass density (MT/M^3) 2.63
cullet packing fraction 0.7 (LAW only)

Waste volume (m^3) 1.38E+04 1.72E+04 2.07E+04 2.76E+04 4.83E+04
Canister Volume (m^3) 0.62
Number of Canisters (Ix) I ___ 2.23E+04 2.78E+04 3.34E+04 4.45E+04 7.79E+04
Nu. of Canisters /HMPC 1 4
Number of HMPCs I 5.56E+03 6.96E+03 8.35E+03 1.11E+04 1.95E+04
Number of trips @ 10 HMPCs /trip 556 696 835 1113 1948

(ref Ext. Sep Data Pkg.) acceptable range 1 1.25 1.5 2 3.5

HO2 142 to 57 wt % 60.07% 64.68% 67.75% 71.59% 76.52%
203 15 to 20 w % 8.82% 9.63% 10.17% 10.84% 11.71%

Na2 to 20 wc % 8.65% 6.92% 5.77% 4.33% 2.47%
Li20 I to 7 wI % 1 2.52% 2.75% 2.91% 3.10% 3.35%
Fe203 J2 tS wt % 3.33% 0.00% 0.00%| 0.00%. 0.00%
CaO <or- l wt% 0.52% 0.42% 0.35%3 0.26% 0.15%
MgO < or - Swt 7% 0.05% 0.04% 0.03% 0.03% 0.01%
A1203 j< or - 15 m % 4.77% 3.81% 3.18% 2.38% 1.36%
ZrC2 < or - 13 wt % 1.90% 1.52% 1.27% 0.95% 0.54%
Cr203 j< or-.wt % 0.16% 0.13% 0.11% 0.08% 0.05%
P205 J< or -3 wt % 1.71% 1.37% 1.14% 0.86% 0.49%
S03 < or -0.5 wt %

HI W Facility ST7;Tng
Schedule 114 yrs __________ _____ ____ _______

Capacity MT/day 20

Overall efficiency. % 36% 44% 53% 71% 124% 1
Required capacity MT/day (assuming 14 yrs ops, 60% OE) 11.84 14.80 17.76 23.67 41.43 1
Required operating duration ys (assuming 20 MT/day. 60% OE) 10.36 12.43 16.57 29.00

15 wt % waste oxide loading
Mass of glass required to achieve 15% wo loading MT 4.84E+04 6.05E+04 7.26E+04 9.68E+04 . 1.69E+05
Volume (n^3) 1.84E+04 2.30E+04 2.76E+04 3.68E+04 6.44E+04
Number of Canisters (lx) 2.97E+04 3.71E+04 4.45E+04 5.94E+04 I.04E+05

40 WI % waste oxide loading ________ 7E=____ -2
Mass of glass required to achieve 40% wo loading MT 1.81E+04 2.2+04 2.72E+04 3.63E+04 6.35E+04
Volume (m-3) . I I 6.90E+031 8.62+03 1.03E+04 1.38E+041 2.41E+04
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Intermediate Separations
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Number of Canisters (lx) | I.11E+04j 1.39E+041 1.67E+04 2.23E+041 3.90E +041

LAWN _ _ _ _ _

15 wt. % sodium pride loadino
Blending factor I .......-.. 4, 1.5 2 3.5
Mass of glass required to achieve 15% wo loading. MT ] 6.45E+05 (8.07E+0 9.68E+05 1.29E+06 2.26E+06
additional frit required (equals increased glass) MT I 3.64E+05 5.26E +05 6.87E+05 1.01E+06 1.98E+06
total fric required. MT 6.45E+05 8.07E+05 9.68E+05 1.29E+06 2.26E+06

glass density (MT/m^3) 2.63
cullee packing fraction 0.7

Waste volume (m^3) 3.51E+05 4.38E+05 5.26E+05 7.01E+05 1.23E+06

Number of 5300 m^3 vaults 66 83 99 1321 231

LA\V facility sizing
Schedule, years * 14 1
Capacity MT/day 200

Overall efficiency. % 63% 79% 95% 126%L 221%
Required cipacity MT/day (assuming 14 yrs ops, 60% O) 210.48 263.10 315.72 420.961 736.68
Required operating durati ys (assuming 200 MT/day. 60% OE) 14.73 18.42 22.10 29.47 51.57

10 wt. %, sdium pride loading II_______
Blending factor 1 1.25 2 3.5
Mass of glass required to achieve 10 968000 1210000 1936000 3388000

Waste volume5 m 525801.195 657251.4938 1051602.39 1840304.183
Number of 5.300 m^3 vaults 99 124 199 347

' '. , sodium oide loading
Blending factor _ 1.25 2 3.5
Mass of glass required to achive 25 wt % Na20 . | 387200 484000 774400 1355200

Waste Volume f 210320.478 262900.5975| 420640.956 736121.673
Number of 5.300 m^3 vaults 1 40 0 79, 139
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Assumptions

1. HLW glass for any of the ex situ alternatives involving separations is calculated at
20 wt % waste oxides. The waste oxides exclude silica and sodium.
2. The HLW for the No Separations case is calculated at 20 wt % sodium oxide.
Note: EA glass limits are 17% Na20 and 4.3% Li20 and each Li20 is equivalent to 2
Na20 so the EA glass is equivalent to 25% Na20 without any Li20. The privatization RFP
states that the HLW glass will be 25 wt % waste oxides not counting the Na2O or Si02.
3. The LAW glass composition is calculated at 15 wt % Na2O.
4. The canister size for all HLW is set at 0.62 m^3 ( IX canister)
5. The material balances contained in the WHC data packages were used to calculate
the waste oxides for the HLW and LAW streams.
6. Sensitivity analysis will be done for the Intermediate Separations alternative at 15 wt %,
and 40 wt % waste oxide loading.
7. The material balance for the Intermediate Separations case was used for the Phased
Implementation alternative and was modified to account for additional radionuclide
separations.
8. For purposes of interim onsite storage and transportation to the repository 4 of the Ix
cans are assumed to be placed into an HMPC or similar packaging and would be
repackaged at the repository.
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Ex Situ alternative comparison

Waste Blending Canister Count (HLW) or, Canister Size Overall Duration of Trips to Repository
Loading Factor Number of LAW Vaults Vault Size Processing Plant Operations 10 rail cars/train
weight % (m^3) Efficiency (years) 4 can/HMPC

No Separations
[WlHC Data Pkg. 30% 1 21400 10 36% 14
Proposed DEIS 20% 1.5 587426 0.62 60% 15 14686

Intermediate Separations
HLW

Data Pkg. 45% 1 6800 1.26 25% 14 170
Proposed DEIS 20% 1.5 33386 0.62 60% 12 835

LAW
WHC Data Pkg 25% 1 40 5300 36% 14
Proposed DEIS 15% 1.25 83 5300 60% 19

Extensive Separations
HLW

|WHC Data Pkg. 34% 1 502 0.62 26% 14 13
Proposed DEIS 20% 1.5 1571 0.62 50% 14 39

LAW
WHC Data Pkg. 25% 1 40 5300 36% 19
Proposed DEIS 15% 1.25 83 5300 60% 19

Ex Situ/In Situ Combination
HLW

f2/5 EIK 45% 1 3400 1.26 25% 14 85
Proposed DEIS 20% 1.5 16694 0.62 60% 12 418

LAW
2/95IDEIS I 25% 1 20 5300 36% 14

Proposed DEIS 15% 1.25 42 5300 60% 19
Phased Implementation

HLW
12/95 DEIS 0.45 1 6800 1.26 60% to 70% Phl=10, Ph2=14 170
Proposed DEIS 0.2 1.5 33386 0.62 60% to 85% Phl=6, Ph2=17 835

LAW
12/95 DEIS 0.25 1 40 5300 60% to 70% Phl=10, Ph2=11

SProposed DEIS 0.15 1.25 83 5300 60% to 85% Ph=10, Ph2=13
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No Separations

Assumptions: --
1. HLW glass waste oxide loading basis to be 20 wt% sodium oxides
2. Using the WHC engineering data package material balance calculate the waste oxide loading
and adjust mass of the glass produced to achieve a 20 wt % sodium oxide loading

Input Frit Output
Stream1 stream407 stream437
liquids solids

Volume kilo-liters 5.85E+05
Specific Gravity 1.21E+00
Cs and Ba, (MCi) 6.28E+01 5.28E+00 6.79E+01
Sr and Y, (MCi) 2.10E+00 1.05E+02 1.07E+02
Tc, (MCi) 2.61E-02 5.89E-03 3.18E-02
Am, (MCi) 8.61E-03 9.51E-02 1.04E-01
Np, (MCi) 1.03E-05 9.29E-05 1.03E-04
Pu-239, (MCi) 1.67E-03 2.47E-02 2.64E-02
Pu-240, (MCi) 4.14E-04 6.28E-03 6.70E-03
Pu-241,(MCi) 1.49E-03 7.34E-02 7.48E-02
Total TRU, (MCi) 1.22E-02 2.OOE-01 2.12E-01
Total MCi 6.49E+01 1.11E+02 1.76E+02
Total Mass Flow (MT) 7.10E+05 1.94E+04 2.50E+05 3.57E+05
Total Cr, (MT) 5.15E+01 1.32E+02 1.84E+02
Total Na, (MT) 6.51E+04 1.24E+03 6.63E+04
Total Si, (MT) 5.65E+00 5.24E+02 9.56E+04 9.61E+04
Total P, (MT) 8.42E+02 7.80E+02 1.62E+03
Total N02-, (MT) 9.54E+03 7.38E+01
Total N03-, (MT) 1.06E+05 1.03E+03
AG+ 3.28E-01 L38E+00
AG20 1.83E+00
AL+3 2.37E+03
AL203 1.00E+04 1.79E+04
AL(OH)4- 4.83E+03
AM+3 2.51E-03 2.77E-02
AM203 3.32E-02
AS+5 7.70E-01 4.98E-01
AS205 1.95E+00
B+3 5.19E-01 9.94E-01
B203 4.87E+00
BA+2 7.91E-01 3.09E+00
BAO 4.33E+00
BE+2 8.19E-02 7.61E-03
BEO 2.48E-01
BI+3 6.76E+01 1.96E+02
B1203 2.94E+02
C14 7.43E-04 4.53E-04
CA+2 ( 1.67E+01 1.33E+02
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No Separations

CANCRINITE 2.70E+03
CAO 3.55E+04 3.58E+04
CD+2 2.09E+00 7.93E+00
CDO 1.14E+01
CE+3 2.37E+00 2.35E+02
CE203 2.78E+02
CL- 3.11E+02 3.49E+00 -
CL2
CO
C02
C03-2 3.37E+03 2.25E+02
CR+3 1.32E+02
CR203 2.68E+02
CR(OH)4- 1.191+02
CS+ 8.19E-01 9.25E-02
CS20 9.65E-01
CU+2 1.77E-01 7.46E-01
CUO 1.16E+00
CUSO4
F- 1.12E+03 5.97E+01
F2
FE+3 1.44E+01 7.63E+02
FE203 1.23E+03
H2
H20 5.07E+05
H2S
HG
HG+2 9.49E-01 9.00E-03
I- 5.46E+02 2.02E+01
12
K+ 2.19E-01 2.102+01
K20 2.56E+01
KEROSENE
LA+3 2.19E-01 2.10E+01
LA203 2.491+01
LI+ 5.77E-03 2.46E-02
L120 6.53E-02
MG+2 9.65E-01 1.10E+01
MGO 1.98E+01
MNO2 2.17E+01 2.09E+02 2.31E+02
MO+6 4.87E+00 8.01E-01
M003 8.51E+00
N2
NA+ 6.51E+04 7.77E+02
NA20 8.94E+04
NH3
NI+3 4.07E+00 6.57E+00
NI2FECN6 5.001+02
N1203 I 1.50E+01
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No Separations

NIO 2.27E+02
NO
N02
N02- 9.54E+03 7.38E+01
N03- 1.06E+05 1.03E+03
NP+4 1.46E-02 1.32E-01
NPO2 1.66E-01
02
OH- 6.44E+03 5.OOE+03
PB+4 1.96E+00 3.28E+00
PBO2 6.05E+00
P04-3 2.58E+03 2.39E+03
P205 3.71E+03
P205:24W 5.21E-01
PU+4 2.88E-02 4.27E-01
PUO2 5.16E-01
S
SI+4 5.65E+00 7.90E+01
S102 2.04E+05 2.06E+05
S02
S04-2 2.01E+03 3.97E+01
SR+2 3.75E-01 3.64E+01
SRO 4.33E+01
TCO2
TCO4- 2.52E+00 5.68E-01
TC207 2.94E+00
TOC 1.42E+03 1.16E+02
U02+2 8.52E+01 1.58E+03
UO3 1.76E+03
V+5 6.20E-02 1.88E-01
V205 4.46E-01
W+6 7.47E-01
W02 4.41E-01
W03 9.42E-01
ZN+2 3.59E+00 9.45E-01
ZNO 5.65E+00
ZR+4 4.48E-01 2.77E+02
ZRO2 7.07E+02
ZRO2:2H2 2.15E+01 4.09E+02

WHC data package basis:
mass waste oxides 1.08E+05
waste loading (wt%) 30%
sodium oxide loading 25%

20 wt. % sodium oxide loadin
Blending factor 1 1.25 1.5 2 3.5
Mass of glass required to achieve 20% sodium loading, M 4.47E+05 5.59E+051 6.71E+05 8.94E+05 1564500
additional frit required (equals increased glass) MT 9.00E+04 2.02E+051 3.14E+05 5.37E+05 1.21E+06
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total frit required, MT 1 3.40E+05 4.52E+05 5.64E+05 7.87E+05 1.46E+06
Waste Loading (Na2O wt. %) 20% 16% 13% 10% 6%
Waste Loading (waste oxides) 24% 19% 16% 12% 7%

glass density (MT/m^3) 2.63
cullet packing fraction 0.7

Waste volume (m^3) 2.43E+05 3.04E+05 3.64E+05 4.86E+05 8.50E+05
Canister Volume (mA3) 0.62
Number of Canisters (lx) 3.92E+05 4.90E+05 5.87E+05 7.83E+05 1.37E+06
Number of Canisters per HMPC 4
Number of HMPCs I 9.79E+04 1.22E+05 1.47E+05 1.96E+05 3.43E+05
Number of trips @ 10 HMPCs /trip 9.79E+031 1.22E+04 1.47E+04 1.96E+04 3.43E+04

Glass formulation:
(ref Ext. Sep Data Pkg. acceptable range Calculated value

Si02 42 to 57 wt % 62.51% 66.33% 68.88% 72.06% 76.15%
B203 5 to 20 wt % 0.00% 0.00% 0.00% 0.00% 0.00%
Na2O 5 to 20 wt % 20.00% 16.00% 13.33% 10.00% 5.71%
Li20 1 to 7 wt % 0.00% 0.00% 0.00% 0.00% 0.00%
Fe203 2 to 15 wt % 0.28% 0.22% 0.18% 0.14% 0.08%
CaO < or= 10 wt % 10.87% 11.53% 11.98% 12.53% 13.25%
MgO < or = 8 wt % 0.00% 0.00% 0.00% 0.00% 0.00%
A1203 < or = 15 wt % 4.81% 4.65% 4.54% 4.40% 4.23%
ZrO2 < or = 13 wt % 0.16% 0.13% 0.11% 0.08% 0.05%
Cr203 < or = 0.5 wt % 0.06% 0.05% 0.04% 0.03% 0.02%
P205 < or = 3 wt % 0.83% 0.66% 0.55% 0.41% 0.24%
S03 < or =0.5 wt %

Facility Sizing
Schedule 14 yrs
Capacity MT/day 200

Overall efficiency, % 44% 55% 66% 87% 153%
Required capacity MT/day (assuming 14 yrs ops, 60% OE) 182 219 292 510
Required operating duration yrs (assuming 200 MT/day, 60% OE) 13 15.31 20 36

15 wt % sodium oxide loading
Mass of glass required to achieve 15% wo loading MT 5.96E+05 Na2O loadin 15%
Volume (m^3) as cullet 3.24E+05
Number of Canisters (lx) 5.22E+05

40 wt % sodium oxide loading
Mass of glass required to achieve 40% wo loading MT 2.24E+05 Na2O loadin .40%
Volume (in3) as culet 1.21E+05
Number of Canisters (lx) 1.96E+051
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Intermediate Separations

Assumptions: I
1. HLW glass waste oxide loading basis to be 20 wt% waste oxides (excluding Na2O and SiO2)
2. Using the WHC engineering dam package material balance calculate the waste oxide loading
and adjust mass of the glass produced to achieve a 20 wt % waste oxide loading
3. LAW glass sodium oxide loading basis is to be 15 wt%

Input Stream LAW HLW HLW fraction
STREAM 1 407 437 314 344
solids liquids FRIT GLASS FRIT GLASS

Volume kilo-liters
Specific Gravity
Cs and Ba. (MCi) 5.28E+00 6.28E+01 4.933-01 6.74E+01 0.990011751
Sr and Y, (MCi) 1.05E+02 2.10E+00 1.90E+00 1.052+02 0.980392157
Tc, (MCI) 5.89E-03 2.61E-02 2.59E-02 5.91E-03 0.184745233
Am, (MCi) 9.51E-02 8.61E-03 8.60E-03 9.52E-02 0.917944268
Np. (MCi) 9.29E-05 1.03E-05 1.03E-05 9.29E-05 0.900193798
Pu-239. (MCi) 2.47E-02 1.67E-03 1.67E-03 2.47E-02 0.936670459
Pu-240, (MCi) 6.28E-03 4.14E-04 4.14E-04 6.28E-03 0.93815357
Pu-241.(MCi) 7.34E-02 1.49E-03 1.482-03 7.34E-02 0.980104153
Total TRU. (MCi) 2.00E-01 1.22E-02 1.22E-02 2.002-01 0.942507069
Total MCi 1.11E+02 6.49E+01 2.43E+00 1.73E+02 0.98351336
Total Mass Flow (MT) 1.94E+04 7.10E+05 2.811+05 3.87E+05 1.36E+04 2.51E+04
Total Cr, (MT) 1.32E+02 5.15E+01 1.44E+02 3.96E+01
Total Na. (MT) 1.24E+03 6.51E+04 7.182+04 2.33E+03
Total Si, (MT) 5.24E+02 5.65E+00 1.071+05 1.07E+05 5.29E+03 5.83E+03
Total P. (MT) 7.80E+02 8.42E+02 1.35E+03 2.72E+02
Ton[ N02-, (MT) 7.38E+01 9.54E+03
Total N03-, (MT) 1.032+03 1.06E+05
AG+ 1.38E+00 3.28E-01
AG20 3.52E-01 1.48E+00
AL+3 2.37E+03
AL203 1.32E+04 1.94E+04 1.73E+03
AL(OH)4- 4.83E+03
AM+3 2.77E-02 2.51E-03
AM203 2.761-03 3.05E-02
AS+5 4.98E-01 7.70E-01
AS205 1.18E+00 7.66E-01
B+3 9.94E-01 5.19E-01
B203 1.67E+00 1.751+03 1.76E+03
BA+2 3.09E+00 7.91E-01
BAO 8.81E-01 3.45E+00
BE+2 7.61E03 8.19E-02
BEO 2.27E-01 2.16E-02
BI+3 1.96E+02 6.76E+01
B1203 7.52E+01 2.19E+02
C14 4.53E-04 7.43E-04
CA+2 1.33E+02 1.67E+01
CANCRINITE 2.70E+03
CAO 3.87E+04 3.87E+04 1.89E+02
CD+2 7.93E+00 2.09E+00
CDO 2.38E+00 9.06E+00
CE+3 2.35E+02 2.37E+00
CE203 2.79E+00 2.76E+02
CL- 3.49E+00 3.11E+02
CU
CO
C02
C03-2 2.25E+02 3.37E+03
CR+3 1.32E+02
CR203 2.11E+02 5.79E+01
CR(OH)4- 1.19E+02
CS+ 9.25E-02 8.19E-01
CS20 _ 6.83E-03 9.58E-01
CU+2 7.46E-01 1.77E-01
CUO 2.21E-01 9.34-01
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Intermediate Separations

CUSO4 I I I I
F- I 5.97E+01 1.12E+03
F2
FE+3 7.63E+02 1.44E+01
FE203 2.06E+01 1.21E+03
H2
H20 5.07E+05
H2S
HG
HG+2 9.002-03 9.49E-01
I- I 2.02E+01 5.46E+02
12
K+ 2.10E+01 2.19E-01
K20 2.65E-01 2.53E+01
KEROSENE
LA+3 2.IOE+O1 2.19E-01
LA203 2.58E-01 2.46E+01
LI+ 2.46E-02 5.77E-03
L120 1.24E-02 5.00E+02 5.03E+02
MG+2 1.10E+01 9.65E-01
MGO 1.60E+00 1.88E+01
MNO2 2.09E+02 2.17E+01 2.16E+01 2.09E+02
MO+6 8.01E-01 4.87E+00
M003 7.29E+00 1.22E+00
N2
NA+ 7.77E+02 6.51E+04
NA20 9.68E+04 3.14E+03
NH3
NI+3 6.57E+00 4.07E+00
NI2FECN6 5.00E+02
N1203 5.72E+00 9.27E+00
NIO 1.50E-02 2.27E+02
NO
N02
N02- 7.38E+01 9.54E+03
N03- 1.03E+03 1.06E+05
NP+4 1.32E-01 1.46E-02
NPO2 1.66E-02 1.50E-01
02
OH- 5.00E+03 6.44E+03
PB+4 3.28E+00 1.96E+00
PBO2 2.26E+00 3.79E+00
P04-3 2.39E+03 2.58E+03
P205 3.09E+03 6.22E+02
P205:24W 5.21E-01
PU+4 4.27E-01 2.88E-02
PU02 3.26E-02 4.84-01
S
SI+4 7.90E+01 5.65E+00
S102 2.29E+05 2.29E+05 1.13E+04 1.25E+04
S02
S04-2 3.97E+01 2.01E+03
SR+2 I 3.64E+01 3.75E-01
SRO 4.002-01 4.29E+01
TC02
TC04- 5.68E-01 2.52E+00
TC207 2.39E+00 5.45E-01
TOC 1.16E+02 1.42E+03
U02+2 1.58E+03 8.52E+01
U03 9.02E+01 1.67E+03
V+5 I.88E-01 6.20E-02
V205 1.112-01 3.3501
W+6 7.47E-01
W02 2.91E-05 4.41E-01
W03 i 9.40-01 2.062-03
ZN+2 9.45E-01 3.59E+00
ZNO 4.46E+00 I 1.19E+00|
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Intermediate Separations

ZR+4 2.77E+02 4.48E3-01
ZRO2 6.49E-01 6.90E+02
ZR02:2H2 4.09E+02 2.15E+01

WHJC Data Package Basis
Mass LAW waste oxides 106544.7302
LAW waste loading (waste oxide) 28%
LAW waste loading (sodium oxide) 25%
Mass HLW waste oxides 7.26E+03
HLW waste loading (waste oxides)
HLW WOL (- Na2O, - Si02) 29%
HLW WOL (all tank waste) 46%

HLW

20 wt. % waste opide loading
Blending factor 1 1.25 1.5 2 3.5
Mass of glass required to achieve 20% wo loading, MT 36293.1358 45366.41975 54439.7037 72586.2716 127025.9753
additional frit required (equals increased glass) MT 1.12E+04 2.03E+04 2.93E+04 4.75E+04 1.02E+05
total frir required, MT 2.48E+04 3.39E+04 4.29E+04 6.11E+04 1.16E+05
WOL (. Na2O. - SiO2) 20% 16% 13% 10% 6%-
WOL (with all tank wastes) 32% 25% 21% 16% 9%

glass density (MT/m^3) 2.63
culler packing fraction 0.7 (LAW only)

Waste volume (m^3) 1.38E+04 1.72E+04 2.07E+04 2.76E+04 4.83E+04
Canister Volume (m^3) 0.62
Number of Canisters (Ix) 2.23E+04 2.78E+04 3.34E+04 4.45E+04 7.79E+04
Nu. of Canisters /HMPC 4
Number of HMPCs 5.56E+03 6.96E+03 8.35E+03 1.11E+04 1.95E+04
Number of trips 0 10 HMPCs /trip 556 696 835 1113 1948

(ref Ext. Sep Data Pkg.) acceptable range 1 1.25 1.5 2 3.5

SiO2 42 to 57 wt % 60.07% 64.68% 67.75% 71.59% 76.52%
B203 5 to 20 wt % 8.82% 9.63% 10.17% 10.84% 11.71%
Na2O 5 to 20 wt % 8.65% 6.92% 5.77% 4.33% 2.47%
Li2O I to 7 wt % | 2.52% 2.75% 2.91% 3.10% 3.35%
Fe203 2 to 15 wt % 3.33% 0.00%, 0.00% 0.00%, 0.00%
CaO < or= 10 wt % 0.52% 0.42% 0.35% 0.26% 0.15%
MgO < or - 8 wt % 0.05% 0.04% 0.03% 0.03% 0.01%
A1203 < or - 15 wt % 4.77% 3.81% 3.18% 2.38% 1.36%
Zr2 < or - 13 we % 1.90% 1.52% 1.27% 0.95% 0.54%
Cr203 < or = 0.5 w % 0.16% 0.13% 0.11% 0.08%1 0.05%
P205 < or - 3 wt % 1.71% 1.37% 1.14% 0.86%1 0.49%
S03 <or-0.5 "%

HLW Facility Simp
Schedule 14 yrs
Capacity MT/day 20

Overall efficiency, % 36% 44% 53% 71% 124%
Required capacity MT/day (assuming 14 yrs ops. 60% OE) 11.84 14.80 17.76 23.67 41.43
Required operating duration yrs (assuming 20 MT/day. 60% OE) 10.36 12.43 16.57 29.00

15 w % waste oxide loading
Mass of glass required to achieve 15% wo loading MT 4.84E+04 6.05E+04 7.26E+04 9.68E+04 1.69E+05
Volume (m^3) 1.84E+04 2.30E+04 2.76E+04 3.68E+04 6.44E+04
Number of Canisters (lx) 2.97E+04 3.712+04 4.45E+04 5.94E+04 1.04E+05

40 .t %A waste oxide loading VEE
Mass of glass required to achieve 40% wo loading MT 1.81E+04 2.27E+04 2.72E+04 3.63E+04 6.35E+04
Volume (m^3) 6.90E+03 8.62E+03 1.03E+04 1.38E+04 2.41E+04
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Intermediate Separations

Number of Canisters (1x) 1.111+04 1.391+04 1.67E+041 2.23E+04 3.902+04

LA.W ___

IS ut. % sodium oxide lcagnzd
Blending factor 1 1 1.25 1.5 2 3.5
Mass of glass required to achieve 15% wo loading, MT 6.45E+05 8.07E+05 9.68E+05 1.29E+06 2.26E+06
additional frit required (equals increased glass) MT 3.64E+05 5.26E+05 6.87E+05 1.01E+06 1.98E+06
total frit required, MT 6.45E+05 8.07E+05 9.68E+05 1.29E+06 2.26E+06

glass density (MT/m^3) 2.63
cullet packing fraction 0.7

Waste volume (m^3) 3.51E+05 4.38E+05 5.26E+05 7.012+05 1.23E+06

Number of 5300 m^3 vaults 66 83 99 132 231

LAW facility sizing
Schedule, years 14
Capacity MT/day 200

Overall efficiency, % 63% 79% 95% 126% 221%
Required capacity MT/day (assuming 14 yrs ops, 60% OE) 210.48 263.10 315.72 420.96 736.68
Required operating duration yrs (assuming 200 MT/day. 60% OE) 14.73 18.42 22.10 29.47 51.57

10 ,t. % sodium oxide loading
Blending factor 1 1 1.25 2 3.5
Mass of glass required to achieve 10 { 968000 1210000 1936000 3388000

Waste volume, m^3 525801.195 657251.4938 1051602.39 1840304.183
Number of 5,300 m^3 vaults 99 124 198 347

5 vt. % sodium oxide loadinz
Blending factor T - 1 1.25 2 3.5
Mass of glass required to achive 25 wt % Na2O 387200 484000 774400 1355200

Waste Volume 210320.478 262900.5975 420640.956 736121.673
Number of 5,300 m^3 vaults o40 50 79 139|
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Extensive Separations

Assumptions: I I I I I
1. HLW glass waste oxide loading basis to be 20 wt% waste oxides (excluding Na2O and Si02)

2. Using the WHC engineering data package material balance calculate the waste oxide loading
and adjust mass of the glass produced to achieve a 20 wt % waste oxide loading

not counting the SiO2 or the Na2O

Input Stream LAW HLW
STREAM 1 407 437 1314 1344
solids liquids FRIT GLASS FRIT GLASS

Volume kilo-liters 5.84E+05
Specific Gravity 1.21E+00
Cs and Ba, (MCi) 7.60E+00 6.72E+01 6.86E-02 7.46E+01
Sr and Y, (MCi) 1.37E+02 1.41E+00 1.40E-02 1.37E+02
Tc, (MCi) 5.89E-03 2.61E-02 1.53E-04 3.17E-02
Am, (MCi) F
Np, (MCi)
Pu-239, (MCi)
Pu-240, (MCi)
Pu-241,(MCi)
Total TRU, (MCi) 1.92E-01 1.52E-02 1.20E-03 2.06E-01
Total MCi 1.45E+02 6.87E+01 8.39E-02 2.12E+02
Total Mass Flow (MT) 2.37E+04 7.06E+05 2.65E+05 3.86E+05 8.73E+02 1.32E+03
Total Cr, (MT)
Total Na, (MT)
Total Si, (MT) _

Total P, (MT)
Total N02-, (MT)
Total N03-, (MT)
AG+ 1.38E+00 3.28E-01
AG20 4.07E-01 1.43E+00
AL+3 2.37E+03
AL203 1.16E+04 1.93E+04 1.94E+02
AL(OH)4- 4.83E+03
AM+3 2.77E-02 2.51E-03
AM203 3.41E-05 3.32E-02
APM- 3.44E-03
AS+5 4.98E-01 7.70E-01
AS205 4.33E-01 1.51E+00
B+3 9.94E-01 5.19E-01
B203 4.82E+00 1.22E+02 1.22E+02
BA+2 3.09E+00 7.91E-01
BAO 8.76E-01 3.46E+00
BE+2 7.61E-03 8.19E-02
BEO 5.53E-02 1.93E-01
BI+3 1.96E+02 6.76E+01
BI203 2.90E+02 3.45E+00

C14 I 4.53E-04 7.43E-04
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CA+2 1.33E+02 16E0
CANCRNITE2.70E+03

CAO 3.84E+04 3.6+42.34E+0(
CD+2 7.93E+0C .9E0
CDO 1.13E+01 1.26E-01

CE+3 ~2.35E+02 23E0
CE203 2.5+23.40ff+0(
CL- 3,9+03.11E+02
CL2

C03-2 2.5+23.37E+03
CR+3 13E0
CR203 2.6E+0 1.38E+00
CR(OH)4- 1.19E+02
CS+ 9.5-2 8.19E-01
CS20 8.85E-04 9.64E-01
CU+2 7.46E-01 .7E0
CUO 2.7-18.99E-01
CUS04

F- 5.97E+ 1 112E+03

FE+3 7.63E+0214E0
FE203 3.74E+03 4.24Ef+01

H2
H2+ .9E-05 .1 -411E0

HO2.07E+00 3E

I- ~2.46E-012 .6E 0

K + 2.10E+01 9.19E-01
K20 2.5E+012.24E-02

LA+32.0E+01 2..9E--1
LA20.3E- 4.87E+10CE-0

MG+2 1.0E+09.245E-0

NA+ 3.21E+03 6.26E+04

NI+3 6.7E+0016.079E+0

Extensive Separations

2/21/96 10:32 AM Page 2 Extensive Separations



Extensive Separations

NI2FECN6 5.OOE+02
N1203 2.62E+02 2.82E+00
NIO 1.06E-03 1.20E+00
NO
N02
N02- 7.38E+01 9.54E+03
N03- 1.03E+03 1.06E+05
NP+4 1.32E-01 1.46E-02
NP02 6.52E-03 1.66E-01
02
OH- 6.80E+03 4.64E+03
PB+4 3.28E+00 1.96E+00
PBO2 1.35E+00 4.71E+00
P04-3 2.39E+03 2.58E+03
P205 3.68E+03 3.96E+01
P205:24W 5.21E-01
PU+4 4.27E-01 2.88E-02
PUO2 5.42E-03 5.11E-01
S
SI+4 7.90E+01 5.65E+00
S102 2.15E+05 2.16E+05 7.13E+02 7.52E+02
S02
S03 6.22E+03 1.92E-03
S04-2 3.97E+01 2.01E+03
SR+2 3.64E+01 3.75E-01
SRO 4.41E-03 4.33E+01
TCO2
TCO4- 5.68E-01 2.52E+00
TC207 1.41E-02 2.92E+05
T102 3.16E-02 3.51E-04
TOC 1.16E+02 1.42E+03
U02+2 1.58E+03 8.52E+01
U03 2.77E+00
U308 1.08E+00 1.15E-02
V+5 1.88E-01 6.20E-02
V205 9.92E-02 3.47E-01
W+6 7.47E-)1
W02 1.09E-06 2.26E-04
W03 2.10E-01 7.33E-01
ZN+2 9.45E-01 3.59E+00
ZNO 3.17E+01 4.31E-01
ZR+4 2.77E+02 4.48E-01
ZRO2 6.99E+02 8.55E+55
ZRO2:2H2 4.09E+02, 2.15E+01,
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Extensive Separations

I__ _ I I

Mass LAW waste oxides 121198.787

LAW waste loading (waste oxides) 31%

LAW waste loading (sodium oxide) 25%
Mass HLW waste oxides 3.42E+02

HLW waste loading(-Na,-Si) 26%

HLW WOL (all tank waste) 34%

HLW

20 wt. % waste oxide loading
Blending factor 1 1.25 1.5 2 3.5

Mass of glass required to achieve 20% wo loading, MT 1707.54219 2134.42773 2561.313278 3415.08437 5976.397648

additional frit required (equals increased glass) MT 3.88E+02 8.14E+02 1.24E+03 2.10E+03 4.66E+03

total frit required, MT 1.26E+03 1.69E+03 2.11E+03 2.97E+03 5.53E+03

WOL (-Na,- Si) 20% 16% 13% 10% 6%

WOL (all tank waste) 26% 21% 17% 13% 7%

glass derisity (MT/m^3) 2.63
cullet packing fraction 0.7 (LAW only)

Waste volume (m^3) 6.49E+02 8.12E+02 9.74E+02 1.30E+03 2.27E+03

Canister Volume (m^3) 0.62
Number of Canisters (lx) 1.05E+03 1.31E+03 1.57E+03 2.09E+03 3.67E+03

Nu. of Canisters /HMPC 4
Number of HMPCs 2.62E+02 3.27E+02 3.93E+02 5.24E+02 9.16E+02

Number of trips @ 10 HMPCs /trip 26 33 39[ 52 92

Glass formulation:
(ref Ext. Sep Data Pkg.) acceptable range 1 1.25 1.5 2 3.5

SiO2 42 to 57 wt % 62.58% 66.39% 68.94% 72.12% 76.21%

B203 5 to 20 wt % 10.32% 11.06% 11.55% 12.16% 12.95%

Na2O 5 to 20 wt % 4.48% 4.14% 3.91% 3.62% 3.25%

Li2O 1 to 7 wt % 1.11% 1.19% 1.24% 1.31% 1.39%

Fe2O3 2 to 15 wt % 2.48% 0.00% 0.00% 0.00% 0.00%

CaO < or= 10 wt % 0.14% 0.11% 0.09% 0.07% 0.04%

MgO < or = 8 wt % 0.01% 0.01% 0.01% 0.01% 0.00%

A1203 < or = 15 wt % 11.36% 9.09% 7.57% 5.68% 3.25%

ZrO2 < or = 13 wt % 0.50% 0.40% 0.33% 0.25% 0.14%

Cr203 < or = 0.5 wt % 0.08% 0.06% 0.05% 0.04% 0.02%

P205 < or = 3 wt % 2.32% 1.86% 1.55% 1.16% 0.66%

S03 < or = 0.5 wt % 0.00% 0.00% 0.00% 0.00% 0.00%

HLW Facility Sizing
Schedule 14 yrs
Capacity MT/day I

Overall efficiency, % 1 33%| 42%, 50% 67% 117%

Required capacity MT/day (assuming 14 yrs ops, 60% OE) 0.561 0.70 0.84 1.11 1.95
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Extensive Separations

Required operating duration yrs (assuming 1 MT/day, 60% OE) 9.75 11.70 15.59 27.29

15 wt % waste oxide loading I I
Mass of glass required to achieve 15% wo loading MT 2.28E+03 2.85E+03 3.42E+03 4.55E+03 7.97E+03
Volume (m^3) 8.66E+02 1.08E+03 1.30E+03 1.73E+03 3.03E+03
Number of Canisters (lx) 1.40E+03 1.75E+03 2.09E+03 2.79E+03 4.89E+03

40 wt % waste oxide loading
Mass of glass required to achieve 40% wo loading MT 8.54E+02 1.07E+03 1.28E+03 1.71E+03 2.99E+03
Volume (m^3) 3.25E+02 4.06E+02 4.87E+02 6.49E+02 1.14E+03

Number of Canisters (Ix) 5.24E+02 6.54E+02 7.85E+02 1.05E+03 1.83E+03
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LAW

15 wt. % sodium oxide Ioading
Blending factor 1 1 1.25 1.5 2 3.5
Mass of glass required to achieve 15% wo loading, MT 6.43E+05 8.04E+05 9.65E+05 1.29E+06 2.25E+06
additional frit required (equals increased glass) MT 2.57E+05 4.18E+05 5.79E+05 9.01E+05 1.87E+06
total frit required, MT 5.22E+05 6.83E+05 8.44E+05 1.17E+06 2.13E+06

glass density (MT/m^3) 2.63
cullet packing fraction 0.7

Waste volume (m^3) 3.49E+05 4.37E+05 5.24E+05 6.99E+05 1.22E+06

Number of 5300 m^3 vaults 66 83 99 132 231

LAW facility sizing
Schedule, years 19
Capacity MT/day 200

Overall efficiency, % 1 46% 58% 70% 93% 162%
Required capacity MT/day (assuming 19 yrs ops, 60% OE) 154.61 193.26 231.92 309.22 541.14
Required operating duration yrs (assuming 200 MT/day, 60% 14.69 18.36 22.03 29.38 51.41

10 wt. % sodium oxide loading
Blending factor 1 1 1.25 1.5 2 3.5
Mass of glass required to achieve 10 9.65E+05 1.21E+06 1.45E+06 1.93E+06 3.38E+06

Waste volume, m^3 5.24E+05 6.55E+05 7.86E+05 1.05E+06 1.83E+06
Number of 5,300 m^3 vaults 99 124 148 198 346

25 wt. % sodium oxide loading
Blending factor 1 1.25 1.5 2 3.5
Mass of glass required to achive 25 wt % Na2O 3.86E+05 4.83E+05 5.79E+05 7.72E+05 1.35E+06

Waste Volume 2.10E+05 2.62E+05 3.15E+05 4.19E+05 7.34E+05
Number of 5,300 m^3 vaults 40 49 59 791 138
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Phased Implementation

Assumptions:
1. Phased Implementation Separations and Treatment is similar to Intermediate Separations
except the separations for Sr. Te. and TRU elements are taken from Extensive Separations
2. HLW glass waste oxide loading basis to be 20 wt% waste oxides
not counting the Na2O or SiO2 in the waste feed streatm i
3. Using the WHC engineering data package material balance calculate the waste oxide loading
and adjust mass of the glass produced to achieve a 20 wt % waste oxide loading
4. LAW glass sodium oxide loading basis is to be 15 wt%

Input Stream LAW HLW
STREAM 1 407 437 314 344
solids liquids FRIT GLASS FRIT GLASS HLW

Volume kilo-liters fraction
Specific Gravity
Cs and Ba, (MCI) 5.28E+00 6.28E+01 6.81E-01 6.74E+01 0.99
Sr and Y, (MCi) 1.05E+02 2.10E+00 1.07E+00 1.06E+02 0.99
Tc. (MC) 5.89E-03 2.61E-02 3.20E-04 3.17E-02 0.99
Am, (MCi) 9.51E-02 8.61E-03 1.04E-03 1.03E-01 0.99
Np, (MCi) 9.29E-05 1.03E-05 1.03E-06 1.02E-04 0.99
Pu-239, (MCi) 2.47E-02 1.67E-03 2.64E-04 2.61E-02 0.99
Pu-240, (MCi) 6.28E-03 4.14E-04 6.69E-05 6.63E-03 0.99
Pu-241,(MCi) 7.34E-02 1.49E-03 7.49E-04 7.41E-02 0.99
Total TRU. (MCi) 2.00E-01 1.22E-02 2.12E-03 2.10E-01 0.99
Total MCi 1.11E+02 6.49E+01 1.76E+00 1.74E+02 0.99
Total Mass Flow (MT) 1.94E+04 7.102+05 2.81E+05 3.87E+05 1.36E+04 2.51E+04
Total Cr. (MT) 1.32E+02 5.15E+01 1.44E+02 3.96E+01
Total Na. (MT) 1.24E+03 6.51E+04 7.18E+04 2.33E+03
Total Si. (MT) 5.24E+02 5.65E+00 1.07E+05 1.07E+05 5.29E+03 5.83E+03
Total P, (MT) 7.80E+02 8.42E+02 1.35E+03 2.72E+02
Total N02-, (MT) 7.38E+01 9.54E+03
Total N03-, (M) 1.03E+03 1.06E+05
AG+ 1.38E+00 3.28E-01
A020 3.52E-01 1.48E+00
AL+3 2.37E+03
AL203 1.32E+04 1.94E+04 1.731+03
AL(OH)4- 4.83E+03
AM+3 2.77E-02 2.51E-03
AM203 2.76E-03 3.05E-02
AS+5 4.98E-01 7.70E-01
AS2O5 1.18E+00 7.66E-01
B+3 9.94E-01 5.19E-01
B203 1.67E+00 1.75E+03 1.76E+03
BA+2 3.09E+00 7.91E-01 _

BAO 8.81E-01 3.45E+00
BE+2 7.61E-03 8.19E-02
BEQ 2.27E-01 2.16E-02
B1+3 1.96E+02 6.76E+01
B1203 7.52E+Ot 2.19E+02
C14 4.53E-04 7.43E-04
CA+2 1.33E+02 1.67E+01
CANCRINITE 2.70E+031
CAO 3.87E+04 3.87E+04 1.89E+02
CD+2 7.93E+00 2.09E+00
CDO 2.38E+00 9.06E+00
CE+3 2.35E+02 2.37E+00
CE203 2.79E+00 2.76E+02
CL- 3.49E+00 3.11E+02
CL2
CO
C02
C03-2 2.25E+02 3.37E+03
CR+3 1.32E+02
CR203 _ j - = 2.11E+02 5.79E+01
CR(0I)4- 1.19E+021
CS+ 9.25E-02| 8.19E-01 -
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CS2O0______ _____ ________ 6.8311-03 ______ 9.5811-01

CU+2 7.4613-01 1.77E-01

2.213019E-1-0

CU1S04 ______________ ____

F- 5.97E+01 1.1213+03+

P2+3 7.63E+02 1.44E+01
FE203 _______062E+01 1.212+03
H12
H20 5.0713+05E

110+2 9.00:-031.9.492-01E
1- 2.0223+01 5.46+02
12

S2.10+01 2.192-01
K20 1 2.651-011 2.53+01
KEROSENEI _____

LA+3 2.1023+01 2.19E-017
LA203 2.582-012 2.46+01

LI + 2.46E-02 5.7713-031E
L120 I 1.24E-021 5.2+02 5.032+02
M2+2 1.10E+01 9.652-01
moo 1_ 1.60.+004 1.88+01
MN02 2.0913+02 2.17E+01 2.1611+01 2.0911+02

MO +6 8.014-01 4.8.+00
M003 _7.29E+00 1.221+00

N2 7

NA+ 7.772+02 6.512+04
NA20j 9.6813+04 3.14E+03

NH3
NI+3 6.572+00 4.07E+00
NI2FECN6 5.002+02 ____________

NI203 I5.72E+001 9.21E+00

NI IE- 1.50E-02 2.272+02
NO

/25

N02- 7387+01 9.54E+03
N03- 1.03+03 1.06E+05 __

NP02 _______1____ 1.6613-02 1.502.01

02
OH- 5.0011+03 6.44E+03
PR+4 I 3.28E+00 1.962+00.
1302 2.2613+00 3.79E+00

P04-3 2.392+03 2.582+03
P205 3.09E+031 6.2211+02
P205:24W 5.2113-01
P11+4 4.27E-01 2.882-02
P1102 3.26E-021 4.842-01
S
SI+4 7.90E+0l 5.6511+00 ___ ____

S102 2.29E+05 2.2911+05 1.132+041 1.2513+04
S02
S04-2 } 39723+01 2.0121+03
SR+2 3.642+01 3.75E-01
SRO {4.OO2-01 4.2913+01
TC0?

TCO4- t 5.682-01 2.52E+00 ___

TC207 _____ 2.9411-02 2.91E+00 ___ __

TOC 1.16E+02 1.42E+03
U102+2 1.58E+03 8,5212+01
U103 9.02E+01 1.6711+03

JV+5 1.88E-01 6.20E-02
IV205 1.11E-01 3.3513-01
lW-46 7.472-01 ______________

JWO? 1 ___________-- ____ 2.9111-05 ____ ____ 4A412-01 ___

Page 2



Phased Implementation

W03 1 1 1 9.403-011 2.06E-03

ZN+2 9.45E-01 3.59E+00
ZNO 4.46E+00 1.19E+00
ZR+4 2.77E+02 4.48E-01
ZRO2 6.49E-01 6.90E+02
ZR02:2H2 4.09E+02 2.153+01

WHC Data Packcqa Basis

Mass LAW waste oxides 106542.36961
LAW waste loading (waste oxide) 28%
LAW waste loading (sodium oxide) 25%
Mass HLW wtae oxides I 7.26E+03

HLW waste loading (waste oxides) ...-29%

HLW

20 ,1t. % waste oxide loading
Blending factor 1 1.25 1.5 2 3.5

Mass of glass required to achieve 20% wo loading, MT 36304.93905| 45381.17381 54457.40858 72609.8781 127067.2867

additional frit required (equals increased glass) MT 1.12E+041 2.031+04 2.94E+04 4.75E+04 1.02E+05

total friE required, MT 2.48E+04| 3.39E+04 4.30P+04 6.11E+04 1.16E+05

glass density (MT/m^3) 2.63
culler packing fraction 0.7 (LAW only)

Waste volume (m^3) 1.38E+04 1.73E+04 2.07E+04 2.76E+04 4.83E+04

Canister Volume (m^3) 0.62
Number of Canisters (lx) 2.23E+04 2.78E+04 3.34E+04 4.45E+04 7.79E+04
Nu. of Canisters /HMPC 4
Number of HMPCs 5.57E+03 6.96E+03 8.35E+03 1.11E+04 1.95E+04

Number of trips @ 10 HMPCs /trip 557 696 835 1113 1948

GI_ __laio

(ref Ext. Sep Data Pkg.) acceptable range 1 1.25 1.5 2 3.5

S102 142 to 57 wt % 60.08% 64.68% 67.75% 71.59% 76.52%

B203 5to 20 wt % 8.82% 9.63% 10.17% 10.84%{ 11.71%

Na2b 5 to 20 wt % 8.65% 6.92% 5.77% 4.32% 2.47%

Li20 Ilto 7 wt % 2.52% 2.75% 2.91%1 3.10% 3.35%

Fe203 2 to 15 wt % 3.33% 0.00% 0.00% 0.00%| 0.00%

CaO < or= 10 wt % 0.52% 0.42% 0.35% 0.26%1 0.15%

MgO < or = 8 wt % 0.05% 0.04% 0.03% 0.03%1 0.01%

A1203 < or = 15 wt % 4.77% 3.81% 3.18% 2.38% 1.36%

ZrO2 < or - 13 wt % 1.90% 1.52% 1.27% 0.95% 0.54%

Cr203 < or - 0.5 w 9 0.16% 0.13% 0.11% 0.08% 0.05%

P205 < or = 3 wt % 1.71% 1.37% 1.14% 0.86% 0.49%

S03 < or = 0.5 wt %

RL W Facility Sirinw -_____

Schedule 14 yrs
Capacity MT/day 20 1 _

Overall efficiency. % 36% 44% 53% 71% 124%
Required capacity MT/day (assuming 14 yes ops, 60% 0E) 11.84 14.80 17.76 23.68 41.44

Required operating duration yrs (assuming 20 MT/day, 60% 6E) 10.36 12.43 16.58 29.01

15 wt % waste oxide loading
Mass of glass required to achieve 15% wo loading MT 4.84E+04 6.052+04 7.26F+04 9.68E+04 1.692+05

Volume (m3) I 1.84E+04 2.30E+04 2.76E+04 3.68E+04 6.44E+04
Number of Canisters (lx) 2.97E+04 3.71E+04 4.45E+04 5.94E+04 1.042+05

40 wt % waste oxide loading
Mass of glass required to achieve40% wo loading MT 1.82E+04 2.27E+04 2.72E+04 3.63E+04 6.352+04

Volume (rn3) as culet 6.90E+03 8.63E+03 1.04E+04 1.382+04 2.42E+04

Number ofCanisters (x) I1.11E+04 1.39E+04 1.67E+04 2.23E+041 3.90E+041

Page 3



Phased Implementation

L AW _ __

15 wt. % sodium oxide loadinz
Blending factor I { 1 1.25 1.5 2 3.5
Mass of glass required to achieve 15% wo loading, MT 6.45E+05 8.07E+05 9.68E+05 1.29E+06 2.26E+06
additional frit required (equals increased glass) MT 3.64E+05 5.26E+05 6.87E+05 1.01E+06 1.98E+06
total frit required, MT 6.45E+05 8.07E+05 9.68E+05 1.29E+06 2.26E+06

glass density (MT/m^3) 2.63
cullet packing fraction 0.7

Waste volume (m^3) 3.51E+05 4.38E+05 5.26E+05 7.01E+05 1.23E+06

Number of 5300 m^3 vaults 66 83 99 132 231

LAW facility sizing
Schedule, years 14
Capacity MT/day 200

Overall efficiency, % 1 63% 79% 95% 126% 221%
Required capacity MT/day (assuming 14 yrs ops. 60% OE) 210.48 263.10 315.72 420.96 736.68
Required operating duration yrs (assuming 200 MT/day, 60% OE) 14.73 18.42 22.10 29.47 51.57

10 wt. % sodium oxide loading
Blending factor 1 2 3.5
Mass of glass required to achieve 10 968000 1936000 3388000

Waste volume, m^3 525801.195 1051602.39 1840304.183
Number of 5,300 m^3 vaults 99 198 347

25 wt % sodium oxide londing
Blending factor 1 2 3.5
Mass of glass required to achive 25 wt % Na2O 1 387200 i 774400 1355200

Waste Volume 210320.478 1 420640.956 736121.673
Number of 5,300 m^3 vaults I40 791 139

Page 4
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TWRS ALTERNATIVE COST SUMMARY

Capsules Capsules Capsules
Cost Component No Action Onsilte Disposal Overpack and Ship Vitrily with Tank Waste
Current Operations.I $112 $377 $377 $315
Transfor SysIm Upgrados(In current ops)
Rnsanrch and Dovolopment _______ __________ ____

West Retrieval and Transfer $
Treament$14 $5
Total R&D $0 $0 $14 '$5

Capital.... --.r----- ________ ________

Waste Retrieval and Transfer -
Treatment $03 $32 $36
Closure $5
TaCaial Costs $0 $86 $32 $36

Waste Retrieval and Transfer -
Tr.amentj __...... _________ $226 $34 _ _ {_. _ __/

Total Operating Costs $0 $226 .$04 $ ( i-12+
Monitoring and Maintenance - $1
60------ $1 $6 .,,$6

ttaC $112 $697 '____'___ _____r

Total Cost smmary in billions of dollars $0.11 $0.70 ,_-___ 4_-___ ;_

..........- 
.The Overpack and Ship disposal foe is based on sanding other wastes

to Ihi repository under the Intermediate Separations alternative.
i no wastes olher than capsules are sent to the reposmly the

________ _____________-___disposal fee would be approx. $3,385 million 1005 dollars. ____

(Qa

(le t t

P~qe 3hL.



Stein, David

From: Stein, David
To: Henderson, Colin
Subject: Capsule Alternatives Cost Revision(Repository Fee Change)
Date: Monday, March 18, 1996 1:54PM

Incorporating the revised Repository Fee method ($360,000 per canister) results in the following for the Capsule
Alternatives:

CAPSULE ALTERNATIVES
OVERPACK AND SHIP VITRIFY WITH TANK WASTE
(millions) (millions)

Current Operations

R&D

Capital

Operating

M&M

D&D

Repository Fee

Total

$315$377

$14

$32

$34

$6

$5

$36

$46

$1

$6

$232

$641

$144

$607
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Stein, David

From:
To:
Subject:
Date:

Stein, David
Henderson, Colin
Hanford TWEIS Alternatives Cost Update
Wednesday, March 20,1996 1:35PM

Following are Hanford TWEIS Alternatives cost updates with corrections for Treatment Operating Costs. :These
corrections were noted in the engineering calculations dated 2/20/96, but were never transferred to the fin'al cost
tables until now. The operating costs corrections are also presented here for your comparison.

TABLE 1

PREVIOUS OPERATING CORRECTED OPERATING
COSTS (MILLIONS) COSTS(MILLIONS)

Intermediate Separations

No Separations(Vitrification)

No Separations(Calcination)

ExSitu/InSitu Combination

$5,577

$8,182

$23,273

$2,672

$5,509

$22,742

$7,548

$2,638

TABLE 2

ALTERNATIVE

Intermediate Separations

No Separations(Vitrification)

No Separations(Calcination)

ExSitu/InSitu Combination

TOTAL COST( WITH REPOSITORY FEE@$360,000 PER CANISTER)
TARGET VALUE 95% CONFIDENCE RANGE
(MILLIONS) (MILLIONS)

$37.818 $30,399 - $40,552

$252,669

$85,815

$69,475 - $252,669

$38,789 - $86,141

$25,526 $22,990 - $27,913

TABLE 3

ALTERNATIVE
TARGET VALUE
(MILLIONS)

COST EXCLUDING REPOSITORY FEE .
95% CONFIDENCE RANGE
(MILLIONS)

Intermediate Separations

No Separations(Vitrification)

No Separations(Calcination)

ExSitu/InSitu Combination

$25,798 $23,775 - $29,741

$41,209

$26,015

$25,560 - $43,559

$22,157 - $28,708

$19,516 $17,956 - $22,407

Page 1

These changes should bring the alternatives up to date. Let me know if I can do anything else.



Stein, David

From: Stein, David
To: Henderson, Colin
Subject: TVWEIS Cost Uncertainty Update
Date: Monday, March 18, 1996 10:04AM

Following are Hanford TWEIS Alternatives Cost Uncertainty updates which include an increase for tank
characterization costs ($903 million for InSitu Fill & Cap and InSitu Vitrification and 60% of $903 or $542 million
for InSitb/ExSitu Combo):

TARGET VALUE
(millions)

$7,884

$16 , 78

$25,560

InSitu Fill & Cap

InSitu Vitrification

InSitu/ExSitu Combo
with Repository Fee
Q $360,000 per
canister($6,010 million)

InSitu/ExSitu Combo
without Repository Fee

lnSftu/ExSitu Combo
with Repository Fee
Q $5,000 million( Feb 96)

95% CONFIDENCE RANGE
(millions)

$6,972 - $8,815

$16,185- $23,840

$22,996 - $27,947

*1'

$19,550

$24,550

$17,968 - $22,441

S22,466 - $27,151

After reviewing the cost components of the Repository Fee in the TRW Report, I can confirm that there was no
double counting when compared to the Westinghouse Data Packages. The Repository Fee included a cost for
an outer barrier for the HLW package in which it is placed before insertion into the vault. This outer barrier is
either in addition to the MPC or replaces the MPC, I cannot determine which.

Page 1
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Steiri, David

From:
To:
Subject:
Date:

Stein, David
Henderson, Colin
Hanford TWEIS Alternatives Cost Uncertainty
Wednesday, March 13, 1996 12:51PM

Following are Hanford TWEIS Alternatives Cost Uncertainty Tables with and without Repository Fee (fee has
been calculated using $360,000 per canister per latest directive):

TABLE 1

ALTERNATIVE

Intermediate Separations

No Separat&rs (Vitrification)

No Separations (Calcination)

Extensive Separations .

ExSitu/InSftu Combination

Phased Implementation

Junior Combo

TOTAL ALTERNATIVE COST(WITH REPOSITORY FEE)
TARGET VALUE 95% CONFIDENCE RANGE

(millions) (millions)
$37,886 $30,465 - $40,598

$253,200 $69,971 - $253,200

$66,449 $39,406 - $86,548

$28,544 $27,477 - $36,471

$25,018 - $22,691 - $27,1_7

$38,728 $31,843 - $41,756

$19,461 $18,51.2 - $22,053

Note: For most alternatives, repository fee is so high that it dominates the cost uncertainty. I would recommend
that the repository fee be considered as a separate item with no range included and just
a note as to how it was calculated; e.g. $360,000 charge per canister.

TABLE 2

ALTERNATIVE

Intermediate Separations

No Separations (Vitrification)

No Separations (Calcination)

Extensive Separations

ExSitu/lnSitu Combination

Phased Implementation

Junior Combo

ALTERNATIVE REMEDIATION COST(EXCLUDES REP FEE)
TARGET VALUE 95% CONFIDENCE RANGE
(millions) (million)
$25,866 $23,818- $29,808

$41,740 $25,628 - $44,074

$26,649 $22,276 - $29,269

$27,979 $26,580 - $35,476

$19,008 $17,742 - $21,774

$26,708 $25,000 - $31,109

$16,331 $15,089 - $18,633

I will send copies of the model output by Fed Ex this afternoon. Give me a call if you have any questions.

Page 1
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Henderson, Colin

From: Stein, David
To: Henderson, Colin
Subject: Hanford TWEIS Alternatives Cost Update
Date: Wednesday, March 20, 1996 1:35PM

Following are Hanford TWEIS Alternatives cost updates with corrections for Treatment Operating Costs.
These corrections were noted in the engineering calculations dated 2/20/96, but were never transferred to
the final cost tables until now. The operating costs corrections are also presented here for your
comparison.

TABLE 1

PREVIOUS OPERATING CORRECTED OPERATING
COSTS (MILLIONS) COSTSMILLIONS)

Intermediate Separations $5,577 $5,509

No Separations(Vitrification) $23,273 $22,742

No Separations(Calcination) $8,182 $7,548

ExSitu/InSitu Combination $2,672 $2,638

TABLE 2

ALTERNATIVE
TAR
(MILL

Intermediate Separations

No Separations(Vitrification)

No Separations(Calcination)

ExSitu/InSitu Combination

TOTAL COST( WITH REPOSITORY FEE@$360,000 PER CANISTER)
3ET VALUE 95% CONFIDENCE RANGE
IONS) (MILLIONS)

$37,818

$252,669

$85,815

$30,399 -- $40,552

$69,475 --- $252,669

$38,789 -- $86,141

$25,526 $22,990 -- $27,913

TABLE 3

ALTERNATIVE
TARGET VALUE
(MILLIONS)

COST EXCLUDING REPOSITORY FEE
95% CONFIDENCE RANGE
(MILLIONS)

Intermediate Separations

No Separations(Vitrification)

No Separations(Calcination)

ExSitu/InSitu Combination

$25,798

$41,209

$26,015

$19,516

These changes should bring the alternatives up to

$23,775 -- $29,741

$25,560 - $43,559

$22,157 -- $28,708

$17,956 ---- $22,407

date. Let me know if I can do anything else.

Page 1



Henderson, Colin

Stein, David
Henderson, Colin
TWEIS Cost Uncertainty Update
Monday, March 18, 1996 10:04AM

Following are Hanford TWEIS Alternatives Cost Uncertainty
characterization costs ($903 million for InSitu Fill & Cap ant
million for InSitu/ExSitu Combo):

updates which include an increase for tank
I lnSitu Vitrification and 60% of $903 or $542

ALTERNATIVE

InSitu Fill & Cap

InSitu Vitrification

TARGET VALUE
(millions)

$7,884

$16,!t8

InSitu/ExSitu Combo $25,560
with Repository Fee
@ $360,000 per

'..<anister($6,010 million)

InSitu/ExSitu Combo $19,550
without Repository Fee

InSitu/ExSitu Combo $24,550
with Repository Fee
@ $5,000 million( Feb 96)

95% CONFIDENCE RANGE
(millions)

$6,972 --- $8,815

$16,185 --- $23,840

$22,996 --- $27,947

$17,968 --- $22,441

$22,466 --- $27,151

After reviewing the cost components of the Repository Fee in the TRW Report, I can confirm that there
was no double counting when compared to the Westinghouse Data Packages. The Repository Fee included
a cost for an outer barrier for the HLW package in which it is placed before insertion into the vault. This
outer barrier is either in addition to the MPC or replaces the MPC, I cannot determine which.

Page 1
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Henderson, Colin

From: Stein, David
To: Henderson, Colin
Subject: Capsule Alternatives Cost Revision(Repository Fee Change)
Date: Monday, March 18, 1996 1:54PM

incorporating the revised Repository Fee method ($360,000 per canister) results in the following for the
Capsule Alternatives:

OVERPACK AND
(millions)

CAPSULE
SHIP

ALTERNATIVES
VITRIFY WITH TANK WASTE
(millions)

Current Operations

R&D

Capital

Operating

M&M

D&D

Repository Fee

Total

$377

$14

$32

$34

$315

$5

$36

$46

$6

$144

$607

$1

$6

$232

$641

Page 1
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First Edition
July 1993

Copyright
© Decision Sciences Corporation, 1993. All

rights reserved. No part of this publication may
be reproduced, transmitted, transcribed, stored
in a retrieval system, or translated into any lan-
guage in any form by any means without the
written permission of Decision Sciences Corpo-
ration.

Software License Notice
The REP/PC License, signed by a representative
of your organization, specifies the permitted and
prohibited uses of this software, its trade secret
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DCrQREEs Of OpTIMISM ANd PESSIMISM \ tinl uncertinty about the actual value of the critical

EXPENSE ELEMENTS
Absolute 0%

Extreme 5%, 10%, 15%
Possimism

Modorol 20%,25%. 30%

Slight 35%,40%,45%

Ambivalonco 50%

Slight 55%,50%,65%

Modarots 70%,75%.80%
Optimism

Extreme 85%, 90%,95%

Absolute 100%

RFIELEMENIiS
Ad

Absolute 10/

Extreme 85%, %,95%
Pessimism

odorate ,75%,00%

4hi/ 55%.60%4 65%

Ambivalonco 50%

/ I ht I 5' %,4'0%45..4

Oplml3In/ Mod rat 20 25%, 30.4
optmis Extreme 5%,10' 5%

* * ",0

element, its range will be quite broad. Converm
lesser degree of uncertainty will be reflected as a nar-
rower range for the critical element.

K-.
NOTE: The lowest and highest values are completely indepen-
dent of the probability factor. It is quite possible that a given
critical element could have a fairly small difference between its
target and lowest value and yet have a high probabili y of its
actual value materializing in that narrow part of the range.
Examples of this often occur in expense elements where it is
not unusual to have a very small chance of the -actual exceed-
ing the target but, if it does, the amount by which it can exceed
it is very large. Such a range is said to be "highly skewed."

The Range'

A range of possible values is specified for each critical
element in the plan. The range is determined by speci-
fying the lowest and highest values the critical ele-
ment can assume. These lowest and highest values.
tre set soar apart that there is greater than a 98%
probability that the actual value of the critical element
will materialize within the resulting range. Specifi-
cally, the "lowest" value is set so low that there is less
than 1 chance in 100 that the actual value will be any
lower; similarly, the "highest" value is set so high that
there is less than a 1% probability that the actual
value will be any higher. Thinking of it another way,
the odds are about 99 to 1 against the actual value
being lower than the lowest value. Also, the odds are
about 99 to 1 against the actual value being higher
than the highest value. Qualitatively speaking, the
lowest and highest values are set far enough out such
that they capture the "rather improbable" but not the
"slightly absurd." Quite obviously, if there is substan-

Some people have difficulty with the idea of supplying
a range; some even claim that the range is nothing
more than a lot of guesswork. But that's precisely why
the range is valuable in decision-making; it involves a
j. of educated guessing by qualified people. On the
other hand, the single-point value involves only a little
guessing -- so little, in fact, that it can lead to serious
errors in decision-making. There is nothing wrong
with guessing. Nobel prizes have been awarded for
shrewd guessing! Put another way: with the range,
the decision-maker will be approximately correct; with
the traditional single-point value, exactly wrong!

Concepts 59
Concepts



February 8, 1996

To: Mark Nelson/David Stein

From: Larry Selby

Subject: Review of REP-PC Risk Analyses

I have reviewed the input of the ten remediation scenarios and generally find them
within reasonable ranges. I changed the input of one of the more complicated senarios
generally widening the spread between low and high, (usually by increasing the high end). -

The results were reasonably close (within about 5 %) which pretty much verifies the
suitability of the variables as entered in the program. Certainly the target estimate
numbers are not within an accuracy of 5% of total cost at the Order of Magnitude level
of the estimates. At this point, very little is to be gained by changing the model and re-
running the program.

I would recommend that at some appropriate future time a group of 4 to 6 individuals,
most familiar with each of the processes meet, and re-evaluate the entries used in
developing the model and then re-run the program. One of these individuals should be

one of the estimating team who is familiar the the details of how the estimate (target
amount ) was developed. Additionally, the smaller items should be dropped, as they tend
to distort the results, although they would not affect the actual total cost. I would also
warn to resist the temptation to group the small items and treat them as a single item to
make the arithmetic appear correct. This also distorts the results. Having used this
program a number of times over the past few years I have found that we are frequently too
optimistic in entering the highest cost. This number should be the cost that the group is
99% certain cannot or will not be exceeded by even the worst of circumstances. I would
also recommend that at the Order of Magnitude estimate level, the contingency applied by
the estimator should be considered as a real cost and not considered in arriving at the --

highest possible cost. More often than not that contingency is required in progressing to ; --

estimates prepared from detailed design documents.



REP/PC (Ver- -4.0) - MGMT REPORT 1

kl Acrnou.
DATA :Drit: E::t:r. Case 01
MODEL BASIC MODEL (SUMMATION)

NUM ELEMENT

RANGE ESTIMATE : 02-06-96

UNIT TARGET PROB+ LOW HIGH

Current Operations
R&D Waste Ret. & Transfer
R&D Treatment
Capital Waste Ret. & Transfer
Capital Treament
Capital Closure
Operations Waste Ret. & Transfer
operations Treatment

9 M& M
10 Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

14300
0
0
0
0
0
0
0
0
0

14300

50 11440
0
0
0
0
0
0
0
0
0

11440 17160
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET

O) LL 7C g(kt

v% ec{l

I -

ic-f.

1
2
3
4

7
8

0
0
0
0
0
0
0
0



REP/?C (Ver-4-.O) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 02-06-96
DATA : ExSitu Exten. Case 02
MODEL : BASIC MODEL (SUMMATION)

18-

16-

15-

14-

13-

12-

ii-J

*

-- *-

. . **4.

****

*

*

*1

-TARGET

10-. 4 4 4 4

9- --- - -- - - - -- -- - -- - -- - -- - - --
.05 10 20 30 40 50 60 70 80 90 99.95

OVERRUN PROBABILITY (PERCENT)

17-1

B
0
T
T
0
H

L

N
E

X 1,000



REP/PC (Ver-4-.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE 02-06-56

DATA : ExSitu Exten. Case 01
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

14300

NET EFFECT OF
FROZEN ELEMENTS

.0 PCT51 PCT

NUM ELEMENT

1 Current Operations
NET EFFECT OF FROZEN ELEMENTS

------------- ++++++++++++

UNIT CORRECT PROTECT



REP/PC (Ver-4-.0) - MGMT REPORT 4 CONTINGENCY PROFILE : 02-06-96

DATA ExSitu Exten. Case o
MODEL BASIC MODEL (SUMkTION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 2860 20.0 PCT

99.95 " 2849 19.9 "

95 If 1783 12.5 "

90 " 1430 10.0 "

85 " 1176 8.2 "

80 " 954 6.7 "

75 '! 797 5.6 "

70 578 4.0 "

65 450 3.2 "

60 . 311 2.2

55 I 177 1.2 "

.- 50 "15 .1"

45 " -123 -9 "

40 " -263 -1.8 "

35 " 1 -382 -2.7 "

30 " -576 -4.0 "

25 " -716 -5.0 "

20 -896 -6.3 "

15 " -1167 -8.2 I

10 -1377 -9.6 '

5 -1745 -12.2 "

0.05 " -2839 -19.8 "

0 -2860 -20.0 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



RP5/PC (Ver-4.0) - MGMT REPORT 1
LowiyTen rfNl At

DATA : ExSiru Exten. Case 02
MODEL : BASIC MODEL (SUMMATION)

NUM ELEKENT

RANGE ESTIMATE : 02-06-95

UNIT TARGET PROB+ LOW HIGH

Current Operations
R&D Waste Ret. & Transfer
R&D Treatment
Capital Waste Ret. & Transfer
Capital Treament
Capital Closure
Operations Waste Ret. & Transfer
Operations Treatment
M & M
Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

14300
100.00

0
1930
4000

0
440

0
0
0

20270

50 11440
100.00

0
50 1544
50 3200

0
440

0
0
0

17160
100.00

0
3281
4800

0
440

0
0
0

16724 25781
(THEORETICALS)-

+ PROBABILITY THAT ACTUAL VALUE WILL BE - EQUAL -TO OR LESS THAN TARGET

1
2
3
4
5
6
7
8
9

10



REP/PC (Ver-4t.0) - MGHT REPORT 2 GRAPHICAL OVERRUN PROFILE : 02-06-96
DATA : ExSitu Exten.. Case 02
MODEL- : BASIC MODEL (SUMMATION)

25-4 4 4

*

24-

23-

22-

21-

20-

19-

*

*

**

------------------------------- ------- ---------------- )-TARGET

*

. * I
*

16-. . . . . .

15-

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)

B
0
T
T
0
M

I
N
E

18-

17-

X 1,000



REP/PC (Ver-tO) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 02-06-96

DATA : ExSitu Exten. Case 02
MODEL : BASIC MODEL (SUMM2ATION)

TOTAL PROB OF
EXPENSE OVERFLRUN

20770

NET EFFECT OF
FROZEN ELEMENTS

54 PCT .0 PCT

NUM ELEMENT

1 Current Operations
4 Capital Waste Ret. & Transfer
5 Capital Treament.
NET EFFECT OF FROZEN ELEMENTS

UNIT CORRECT PROTECT

------------- ++++++++++++
---- ++

---- ++



REP/PC (Ver-4. 0) - M-MT REPORT 4 CONTINGENCY PROFILE 02-06-96

DATA : EXSLtu Exten. Case 02
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 5011 24.1 PCT

99.95 " 3750 18.1 "

95 " 2327 11.2 "

90 " 1771 8.5 "

85 " 1413 6.8 "

80 " 1159 5.6 "

75 " 958 4.6 "

70 741 3.6 I

597

442

301

141

-30

-201

-360

-512

-697

-886

-1109

-1464

-1894

-3857

-4046

2.9 "

2.1

1.5

.7 4

-. 1

-1.0 0'

-1.7 "

-2.5 "

* -3.4 I

-4.3 "

-5.3 "

-7.0

-9.1 "

* -18.6 "

-19.5 '

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

i"

I"

"

41

I"

"f

65

60

55

50

45

40

35

30

25

20

15

10

5

0.05

0

'I

"f



FILENAME=C:\CASE03.OUT 03/18/9E
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REP/PC (Ver 4.0) - MGMT REPORT 1

DATA : InSitu Fill & Cap Case 03
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT

1
2
3
4
5
6
7
8
9

10

UNIT TARGET PROB+ LOW

Current Operations
R&D Waste Ret. & Transfer
R&D Treatment
Capital Waste Ret. & Transfer
Capital Treament
Capital Closure
Operations Waste Ret. & Transfer
Operations Treatment
M & M
Repository Fee

TOTAL 'EXPENSE (INPUT TO REP/PC)

7469 50
0
0
0

25.00
116.00

0
274

0
0

7884

5975
0
0
0

25.00
116.00

0
274

0
0

HIGH

8963
0
0
0

25.00
116.00

0
274

0
0

6390 9378
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET

RANGE ESTIMATE : 03-18-96



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-18-96
DATA : InSitu Fill & Cap Case 03
MODEL : BASIC MODEL (SUMMATION)

10000- . . . .

9500-I

9000-1
I *

---I ---- I

I *
*-

* **
8500- . ** . . . . . . .

***

8000-1 . . . ****.. .

------------------------ *-----------------------I -TARGET -

**

7500-[
**

**

7000-1 .

6500-

6000- .

5500-1 .

5000-1

.05 10 20 30 40 50

** I

* I
.* 1

* 1

* [
*

. . .7 .9

60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)

B
0
T
T
0
M

L

N
E



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-18-96

DATA : InSitu Fill & Cap Case 03
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

7884

NET EFFECT OF
FROZEN ELEMENTS

51 PCT

NUM ELEMENT

0,

UNIT

= .0 PCT

CORRECT

1 Current Operations
NET EFFECT OF FROZEN ELEMENTS

-------------- +++++++++++++

PROTECT



REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE : 03-18-96

DATA : InSitu Fill & Cap Case 03
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

ADD THIS CONTINGENCY
ABSOLUTE RELATIVE

19.0 PCT

18.9

11.8

9.5

7.8

6.3

5.3

3.8

3.0

2.1

92 1.2

35 i

.1

-. 8

-1.7

I I

"I

"t

"I

-2.5 "

-3.8

-4.7

-5.9

-7.7

-9.1

-912 -11.6

-1483 -18.8

-1494 -18.9

"t

"t

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

PCT

I"

t

"f

it

100

99.95

- 95

90

85

80

75

1494

1488

931

747

614

498

416

302

i

70 "t

IT

I

if

65

60

55

50

45

40

235

163

8

I

"t

''t

"t

-64

-138

-200

-301

-374

-468

-610

-719

30

25

20

15

10

5

0.05

0

t

ft



FILENAME=C:\CASE04.OUT 03/18196

08:44:17



REP/PC (Ver 4.0) - MGMT REPORT 1

DATA InSitu Vitrification Case 04
MODEL BASIC MODEL (SUMMATION)

NUM ELEMENT

1 Current Operations
2 R&D Waste Ret. & Transfer
3 R&D Treatment
4 Capital Waste Ret. & Transfer
5 Capital Treament
6 Capital Closure
7 Operations Waste Ret. & Transfer
8 Operations Treatment
9 M & M

10 Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

UNIT TARGET PROB+ LOW

8752 50 7002
0 0

70.00 70.00
0 0

4900 15 4410
116.00 116.00

0 0
2740 15 2466

0 0
0

16578

0

HIGH

10502
0

70.00
0

9600
116.00

0
8220

0
0

14064 28508
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO

RANGE ESTIMATE : 03-18-96

OR LESS THAN TARGET



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-18-96
DATA InSitu Vitrification Case 04
MODEL BASIC MODEL (SUMMATION)

30-1

*
26-1

1*
*1

24-1

22-1

* I

* I

* I

* .1

.

*.
*

*

*

**

. **.

**

20-1

18-1

16-j

12- .

10- .
I----

.05 10

**

**

---------------------------------------- **--[-TARGET

----
20 30 40 50 60 70 80 90 99.95

OVERRUN PROBABILITY (PERCENT)

B
0
T
T
0
M

L
I
N
E

X 1,000



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-18-96

DATA : InSitu Vitrification Case 04
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

16578

NET EFFECT OF
FROZEN ELEMENTS

.0 PCT90 PCT

NUM ELEMENT

8 Operations Treatment
5 Capital Treament
1 Current Operations
NET EFFECT OF FROZEN ELEMENTS

------------- f-------- 7---

UNIT CORRECT PROTECT



REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE : 03-18-96

DATA : InSitu Vitrification Case 04
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

ADD THIS CONTINGENCY
ABSOLUTE RELATIVE

100

99.95

- 95

90

85

80

75

70

65

60

55

PCT

"

I

SI

"t

"

"

"

119'30

9748

7262

6052

5434

4922

4538

4138

3768

3494

3220

2848

2500

2153

1766

50 "t

45

40

35

30

25

20

15

10

5

0.05

"

"

"

"

"

"

"

"

"

1359

1104

718

321

29

-393

72.0 PCT

58.8

43.8

36.5

32.8

29.7

27.4

25.0

22.7

21.1

19.4

17.2

15.1

13.0

10.7

8.2

6.7

4.3

1.9

I

.2

-2.4

-2400 -14.5

" -2514 -15.2 II

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

0



REP/PC (Ver 4.0) - MGMT REPORT 1

DATA : Inter Sep Case 05
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT

1 Current Operations
2 R&D Waste Ret. & Transfer
3 R&D Treatment
4 Capital Waste Ret. & Transfer
5 Capital Treatment
6 Capital Closure
7 Operations Waste Ret. & Transfer
8 Operations Treatment
9 M & M

10 Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

UNIT TARGET PROB+ LOW

8600 50 6880
190.00 190.00

630 630
2280 50 824
3600 40 2880

169.00 169.00
4820 50 3856
5509 65 4183

0 0
12020 95 3900

37818

HIGH

10320
190.00

630
3876
7200

169.00
8194
5510

0
12030

23512 48119
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET

4

RANGE ESTIMATE : 03-20-96



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-20-96
DATA : Inter Sep Case 05
MODEL : BASIC MODEL (SUMMATION)

44-1 .
*

*.
**

*
**

**
-*-------------**-------------------------------

***

**

42-j*

.1 *
I *

40-1

38-i---

36-1

34-1

32-[

30-1

---- [-TARGET

*I

. I

* I
* I
* 1

* I
*1

26-1

24- .

I ---- I ---- I
.05 10 20

---- i ---- i ---- i ---- i
30 40. 50 60

OVERRUN PROBABILIT

--- ---- - -- -
70 80 90 99.95

Y (PERCENT)

**
**

**

**

. . ** .
**

*
*

*

28-j

x I, 00.0



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-96

DATA : Inter Sep Case 05
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

37818 29 PCT

NET EFFECT OF
FROZEN ELEMENTS

0 = .0 PCT

NUM ELEMENT

Repository Fee
Capital Treatment
Operations Waste Ret. & Transfer
Capital Waste Ret. & Transfer
Current Operations
Operations Treatment
NET EFFECT OF FROZEN ELEMENTS

10
5
7
4
1
8

UNIT CORRECT PROTECT

----1+--- * .......

-1+
-1+

1+



REP/PC (Ver 4.0) - MGMT REPORT 4

DATA : Inter Sep

CONTINGENCY PROFILE : 03-20-96

Case 05
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

ADD THIS
ABSOLUTE

CONTINGENCY
RELATIVE

100 , PCT

99.95

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

I

10301

5713

2734

1887

1256

"

"

678

191I

"

"

i

-125

-490

-804

-1135

-1576

-1889

-2362

-2778

-3219

i

I

27.2 PCT

15.1

7.2

5.0

3.3

1.8

.5

-. 3

-1.3

-2.1

-3.0

-4.2

-5.0

-6.2

-7.3

-8.5

.3857 -10.2

-4403 -11.6 "

-5223 -13.8 "

-6014 -15.9 "

-7419 -19.6 "

- 1 0 7 3 3  -28.4 "

-14306 -37.8 "

(ABOVE RESULTS DERIVED FROM 1000 SIMELATIONS)

"

"

20

15

10

5

0.05

0

"t

"



FILENAME=C:\CASE05NF.OUT 03/20/96

10:35:58



REP/PC (Ver 4.0) - MGMT REPORT 1

DATA : No Sep Vitr Case 06
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW

Current Operations
R&D Waste Ret. & Transfer
R&D Treatment
Capital Waste Ret. & Transfer
Capital Treatment
Capital Closure
Operations Waste Ret. & Transfer
Operations Treatment
M & M
Repository Fee

. 8325
190.00

280
2280
2610

152.00
4630

22742
0

50
1

50
50

1
50
75

211460 95

6660 9990
90.00 190.00

280 280
1824 3876
2088 3915

52.00 152.00
3704 7871
4654 22743

0 0
12900 211461

PREVIOUS ELEMENT HAS UNUSUAL DATA HOWEVER REP/PC USED THOSE VALUES

TOTAL EXPENSE (INPUT TO REP/PC) 252669 32452 260478
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET

1
2
3
4
5
6
7
8
9

10

HIGH

RANGE ESTIMATE : 03-20-96



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-20-96
DATA : No Sep Vitr Case 06
MODEL : BASIC MODEL (SUMMATION)

I ----I--*-~~~~- I -~~**---I -- ~-- - -- I *-'-*I--~--I--
400-1

350-f

.1
1

300-1

250-1

200-1

150-1

100-i1

50-f

***

**

**

**

*
**

*
**

*

* I
** I

* *f

0-

-50-1

-100-1
. ---- 1
.05 10

----
20

--- I---- --I ----- I- -- ---- ---
30 40- 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)

-TARGET

B
0
T
T
0
M

IL

N
E

x 1, oob



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-96

DATA : No Sep Vitr Case 06
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

252669 3 PCT

NET EFFECT OF
FROZEN ELEMENTS

0 = .0 PCT

NUM ELEMENT

10 Repository Fee
8 Operations Treatment
7 Operations Waste Ret. & Transfer
1 Current Operations
4 Capital Waste Ret. & Transfer
5 Capital Treatment
NET EFPECT OF FROZEN ELEMENTS

C.

UNIT CORRECT PROTECT

1+



REP/PC (Ver 4.0) - MGMT REPORT 4

DATA : No Sep Vitr Case 06
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100

99.95

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

PCT

I

ADD THIS
ABSOLUTE

7809

3990

-1501

-4789

-8473

-12164

-16547

-21637

It

of

It"

"

CONTINGENCY
RELATIVE

3.1 PCT

1.6

-. 6

-1.9

-3.3

-4.8

-6.5

-8.6

-28309 -11.2

it

I

t

SI

It

-33361

-42447

-13.2

-16.8

-52209 -20.7

-63127 -25.0

-74327 -29.4

-88544 -35.0

-102986 -40.8

" -1.14820

"o -129425

-45.4

-51.2

-149380

-163222

-59.1

-64.6

-183194 -72.5

-212325 -84.0

-220217 -87.2

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

"I

"I

"?

to

It

"I

"I

"I

"I

"t

"o

II

15'?

10

5

"0.05

0

"I

"t

"I

"t

"I

CONTINGENCY PROFILE : 03-20-96



FILENAME=C:\CASE06NF.OUT 03/20/96

10:39:41



REP/PC (Ver 4.0) - MGMT REPORT 1

DATA : No Sep Calc Case 07
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT

Current Operations
R&D Waste Ret. & Transfer
R&D Treatment
Capital Waste Ret. & Transfer
Capital Treatment
Capital closure
Operations Waste Ret. & Transfer
Operations Treatment
M & M
Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

UNIT TARGET PROB+ LOW

8325 50 6660
190.00 190.00

280 280
2280 50 1824
2610 50 2088

152.00 152.00
4630 50 3704
7548 75 3273

0 0
59800 95 7800

85815

HIGH

9990
190.00

280
3876
3915

152.00
7871
7549

0
59801

25971 93624
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET

1
2
3
4
5
6
7
8
9

10

RANGE ESTIMATE : 03-20-96



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE 03-20-96
DATA : No Sep Calc Case 07
MODEL : BASIC MODEL (SUMMATION)

110-1 .

100- -

90-*

------------------- ------------ I-TARGET

*****

****
80-j . . * * .

I*

I*

I*

70-1

*
* I

**
* I

** I

* j
**

* I
* I

*1
*1

* I
* I

10-I .

.05 10 20 30 40 - 50 60 70 so 90 99.95
. OVERRUN PROBABILITY (PERCENT)

B
0
T
T
0
M

L
I
N
E

60-1

50-I

40-1

30-1

20-1

x 1,000



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-96

DATA : No Sep Calc Case 07
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

85815 6 PCT

NET EFFECT OF
FROZEN ELEMENTS

0 = .0 PCT

NUM ELEMENT

10 Repository Fee
8 Operations Treatment
7 Operations Waste Ret. & Transfer
1 Current Operations
4 Capital Waste Ret. & Transfer
5 Capital Treatment
NET EFffECT OF FROZEN ELEMENTS

UNIT CORRECT PROTECT

J+



REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE 03-20-96

DATA : No Sep Calc Case 07
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 7809 9.1 PCT

99.95 " 4249 5.0 "

95 326 .4

90 -756 -. 9 "

85 .164 4  -1.9 "

80 -2508 -2.9 "

75 -3447 -4.0 "

70 -5048 -5.9 "

65 -6593 -7.7 "

60 -8327 -9.7

55 -10467 -12.2

50 -13198 -15.4 "

45 -16026 -18.7

40 -18841 -22.0 "

35 -22543 -26.3 "

30 -26095 -30.4 "

25 -29353 -34.2 "

20 -33295 -38.8 "

15 -38344 -44.7 "

10 " -42251 -49.2 "

5 -47026 -54.8 "

0.05 " -55313 -64.5 "

0 -59844 -69.7 "

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILENAME=C:\CASE07NF.OUT 03/20/96

10 :42 : 34



REP/PC (Ver 4.0) - MGMT REPORT 1

DATA : Ext Sep Case 08
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+

Current Operations
R&D Waste Ret. & Transfer
R&D Treatment
Capital Waste Ret. & Transfer
Capital Treatment
Capital Closure
Operations Waste Ret. & Transfer
Operations Treatment
M & M
Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

8600 50
190.00

1300
2280
5202

170.00
4820
5417

19

17

50
30

50
55

0
565 40

28544

6880 10320
0.00 190.00
1300 1300
1824 3876
4162 13005
0.00 170.00
3856 8194
4604 5418

0
564

0
3400

23550 45873
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO

1
2
3
4
5
6
7
8
9

10

LOW HIGH

OR LESS THAN TARGET

RANGE ESTIMATE : 03-13-96



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-13-96
DATA : Ext Sep Case 08
MODEL : BASIC MODEL (SUMMATION)

I---- I---- I -----I -----I ----- I---- I---- I ---- I ---- I---- 1

40-*

38-1
1*

36-j

34-1

32-1

30-I

*

* . . .
*

**

. *
**

**

**

.** .

-TARGET*-*

[ **1

*

22-1 .
X 1,000 1 ---- I----I----I----I-------. -

.05 10 20 30 40 50 60
OVERRUN PROBABILITY

--- i---- -
70 80
(PERCENT)

90 99.95

B
0
T
T
0
M

L

N
E

28-

26-1

24-1



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-13-96

DATA : Ext Sep Case 08
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

28544

NET EFFECT OF
FROZEN ELEMENTS

84 PCT

NUM ELEMENT UNIT

= .0 PCT

CORRECT

Capital Treatment
Operations Waste Ret. & Transfer
Repository Fee
Current Operations
Capital Waste Ret. & Transfer
Operations Treatment
NET EFFECT OF FROZEN ELEMENTS

------------- 1+
----+

----1k
-- I++
-- 1+

1+

5
7

10
1
4
8

PROTECT



REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE : 03-13-96

DATA : Ext Sep Case 08
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100

99.95

95

90

85

80

75

70

65

60

55

PCT

i

ADD THIS CONTINGENCY
ABSOLUTE RELATIVE

173*29

11338

7927

6814

6107

5523

4877

4178

3680

3235

2834

2499

2127

1804

1445

1052

50 "t

45

40

35

30

25

20

15

10

5

706

366

-106

-555

-1067

0.05

60.7 PCT

39.7

27.8

23.9

21.4

"

17.1

14.6

12.9

11.3

9.9

8.8

7.5

6.3

5.1

3.7

2.5

1.3

-. 4

-1.9

-3.7

-3712 "13.0

-4994 -17.50 ti

"

"

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILENAME=C:\CASE09.OUT 03/12/96

14:38:35



REP/PC (Ver 4.0) - MGMT REPORT 1

DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW

i Current Operations
2 R&D Waste Ret. & Transfer
3 R&D Treatment
4 Capital Waste Ret. & Transfer
5 Capital Treatment
6 Capital Closure
7 Operations Waste Ret. & Transfer
8 operations Treatment
9 M & M

10 Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

9142 50 7114 10970
186.00 186.00 186.00

670 670 670
1388 50 1110 2360
2189 40 1751 4378

137.00 137. O 137.00
3166 50 2533 5382
2638 65 2004 2639

0 0 0
6010 95 3750 6011

25526 19255 32733
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET

HIGH

RANGE ESTIMATE : 03-20-96



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-20-96
DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL (SUMMATION)

30-*

29-1

27- . ** .

I *
I *

I*

26-j . . . .** .

I*

26-1
***

------------------ --------------------------

25-1

-TARGET

**
*

**

24-j

23-1

1

22-1

21-1

* I
*

*1

*

20-[ .
x 1,00'0 -------- I----I----I----I----I----I----1

.05 10 20 30 40- 50 60 70 80
OVERRUN PROBABILITY (PERCENT)

-- ----
90 99.95

B
0
T
T
0
M

L
I
N
E



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-96

DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

25526

NET EFFECT OF
FROZEN ELEMENTS

47 PCT 0 = .0 PCT

NUM ELEMENT

10 Repository Fee
1 Current Operations
5 Capital Treatment
7 Operations Waste Ret. & Transfer
4 Capital Waste Ret. & Transfer
8 Operations Treatment
NET EFFECT OF FROZEN ELEMENTS

-++++++++++

-++

UNIT CORRECT PROTECT



REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE : 03-20-96

DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

ADD THIS CONTINGENCY
ABSOLUTE RELATIVE

28.2 PCT

17.5

9.4

7.3

5.8

4.6

3.4

2.5

1.7

100

99.95

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0.05

0

-. 4

-1.0

-1.7

-2.5

-3.2

-4.1

-5.6 "1

-6.5

-7.5

-9.9

-4837 -18.9

-6271 -24.6

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

PCT

"

i"

"

7207

4454

2387

1865

1475

1164

I"

I"

i

864

643

429

231 .9

.258

"t

"I

"t

"

-96

-252

-444

-649

-823

"I

I"

.- 1056

-1420

-1666

-1921

-2536'i

"t

"



FILENAME=C:\CASE09NF.OUT 03/20/96

10 :45 :32



REP/PC (Ver 4.0) - MGMT REPORT 1

DATA : Phased Impl Case 10
MODEL : BASIC MODEL (SUMMATION)

UNIT TARGET PROB+ LOW

1 Current Operations
2 R&D Waste Ret. & Transfer
3 R&D Treatment
4 Capital Waste Ret. & Transfer
5 Capital Treatment
6 Capital Closure
7 Operations Waste Ret. & Transfer
8 Operations Treatment
9 M&M

10 Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

19

21

HIGH

8600 50 6880 10320
0.00 190.00 190.00

0 0 0
2280 50 1824 3876
4483 40 3586 8966
1.00 211.00 211.00
3990 50 3192 6783
6954 50 5215 6955

0 0 0
12020 95 3900

38728

12021

24998 49322
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET

NUM ELEMENT

RANGE ESTIMATE : 03-12-96



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-12-96
DATA : Phased Impl Case 10
MODEL : BASIC MODEL (SUMMATION)

I ---- I---- I---- I---- I---- I---- I---- I---- I---- I---- 1
46-1 . . . . . . . . . I.-

44-1 .

4 *

42-I * . I
I *

*

**

**

------------------------ ***---------------------------------------------------I -TARGET

* **

. . . ** . . .

. . . . . . **. . .

** I
* I

.**

*

32-1

30-[

28-1

26-1
--- 1----

.05 lo 20 30
.

40
------- 0
50 60

** |

* I

. . .. * I

* * 1

. . . I

. . . I
*

70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)

1
38-j

36-1

34-1
B
0
T
T
0
M

L

N
E

X 1,000

. j



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-12-96

DATA : Phased Impl Case 10
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS

38728 31 PCT 0'= .0 PCT

NUM ELEMENT UNIT CORRECT PROTECT

10 Repository Fee I+++++++++++++
5 Capital Treatment ----- 1+
7 Operations Waste Ret. & Transfer -- I+
1 Current Operations -1+
4 Capital Waste Ret. & Transfer -1
8 Operations Treatment 1+
NET EFFECT OF FROZEN ELEMENTS



REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE : 03-12-96

DATA : Phased Impl Case 10
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

ADD THIS
ABSOLUTE

CONTINGENCY
RELATIVE

27.4 PCT

15.6

7.8

5.7

3.9

2.6

1.2

PCT100

99.95

95

90

85

.80

75

ft

10594

6055

3028

2224

1507

992

461

- 45

-244

-563

-874

-1238

-1672

-2126

-2580

-3006

-3665

-4292 -11.1

-4912 -12.7

-14.8

-17.8

-11080 -28.6

-13730 -35.4

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

-. 6

-1.4

-2.3

-3.2

-4.3

-5.5

-6.7

-7.8

-9.5

"t

It

if

"f

"t

70 It .1

t

I"

65

60

55

50

45

40

35

30

25

20

15

10

5

0.05

0

"

"

"t

"

"

I I

-5717

-6885

"I



FILENAME=C:\JUNCOMBO.OUT 03/12/96

13:00:44
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REP/PC (Ver 4.0) - MGMT REPORT 1

DATA ExSitu Exten. Sena.r. Case 10
MODEL BASIC MODEL (SUMMATION)

UNIT TARGET PROB+ LOW

1 Current Operations
2 R&D Waste Ret. & Transfer
3 R&D Treatment
4 Capital Waste Ret. & Transfer
5 Capital Treament
6 Capital Closure
7 Operations Waste Ret. & Transfer
8 Operations Treatment
9 M& M

10 Repository Fee

TOThL EXPENSE (INPUT TO REP/PC)

8600 50 6880
190.00 190.00

0 0
2280 50 1824
4305 40 4244

211.00 211.00
3990 50 3192
6877 50 5158

0 0

10320
190.00

0
3876
8610

211.00
6783
6878

0
6500 95 3900- 6501

32953 . 25599 43369
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO

HIGH

RANGE. ESTIMiATE : 02-12-96

OR LESS THAN TARGET



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE 02-12-96
DATA : ExSitu Exten. Sepa.r. Case 10
MODEL : BASIC MODEL (SUMMATION)

42-

40-

*

38-

36-

3 4*-

32-

30-

*

*

***

-----------------------------** **----------------------

**
**

. *

-TARGET

24-

22- . . -

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)

B
0
T
T
0

N
E

28

26-

X 1,000



REP/PC (Ver 4.0) - mGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 02-12-95

DATA : ExSitu Exten. Sepa.r. Case 10
MODEL : BASIC MODEL (SUHMATION)

TOTAL PROB OF
EXPENSE OVERRUN

32953 55 PCT

NET EFFECT OF
FROZEN ELEMENTS

0 - .0 PCT

NUM ELEMENT

5
10

7
1
4
8

+++++++++
-- -++

-- -+ +

Capital Treament
Repository Fee
Operations Waste Ret. & Transfer
Current Operations
Capital Waste Rqt. & Transfer
Operations Treabnent
NE' EFFECT OF FROZEN ELEMENTS

UNIT CORRECT PROTECT



REP/PC (Ver 4.0) - MGMT REPORT 4

DATA : EXSitu Exten. Sepa.r. Case 10
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100

99.95

95

90

85

so

75

70

65

60 "f

55

50

PCT

I

ADD THIS CONTINGENCY
ABSOLUTE RELATIVE

10416

6159

3589

2782

2385

1960

1599

1282

"

"

"t

"

"

" 935

709

422

223

it

45 t

31.6 PCT

18.7

10.9

8.4

7.2

6.0

4.9

3.9

2.8

2.2

1.3

.7

-02

40

35

30

25

20

15

10

5

-257

-452

-682

-936

-1178

-1518

-1968

-2727

0.05 "

0

-. 8

f

It

-1.4 "

-2.1

-2.8

"'

"

-3.6

-4.6 "

-6.0 "

-8.3 "

-5765 -17.5

-7354 -22.3"f

I

I

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

CONTINGENCY PROFILE : 02-12-96



FILENAME=C:\CASE05NF.OUT 03/12/96

13:13:54
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REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 03-20-96

DATA : Inter Sep w/o Rep Fee Case 05
MODEL : BASIC MODEL (SUMMATION)

UNIT TARGET PROB+ LOW

Current Operations
R&D Waste Ret. & Transfer
R&D Treatment
Capital Waste Ret. & Transfer
Capital Treatment
Capital Closure
Operations Waste Ret. & Transfer
Operations Treatment
M & M

TOTAL EXPENSE (INPUT TO REP/PC)

8600
190.00

630
2280

50

50
3600 40

169.00
4820
5509

0

25798

50
65

6880
190.00

630
824

288d
169.00

3856
4183

0

HIGH

10320
190.00

630
3876
7200

169.00
8194
5510

0

19612 36089
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET

NUM ELEMENT



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE 03-20-96
DATA : Inter Sep w/o Rep Fee Case 05
MODEL : BASIC MODEL (SUMMATION)

36-1

34-1 . I

l*32-I

301

I *
I **

***28-1*

26-1 . ***** - . .
----------- -------------- ***------------------ -TARGET

24-1 . . . . . - *
B *1
O 4*1
T
T
O 22-I
M

N 20-[
E

16-1 -- --

X 1,000 . I----I - - - - -

...05 10 20 30 40 - 50 60 70 80 90 99.95
. OVERRUN PROBABILITY (PERCENT)



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-96

DATA : Inter Sep w/o Rep Fee Case 05
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

25798

NET EFFECT OF
FROZEN ELEMENTS

64 PCT 0 = .0 PCT

NUM ELEMENT

5 Capital Treatment
7 Operations Waste Ret. & Transfer
4 Capital Waste Ret. & Transfer
1 Current Operations
8 Operations Treatment
NET EFFECT OF FROZEN ELEMENTS

------------- 1++
---------- 1+++ ----- ++ +

-++++

UNIT CORRECT PROTECT



REP/PC (Ver 4.0) - MGMT REPORT 4

DATA : Inter Sep w/o Rep Fee Case 05
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

ADD THIS
ABSOLUTE

CONTINGENCY
RELATIVE

39.9 PCT

30.9

15.3

12.1

10.2

8.9

7.7

6.7

5.7

4.7

3.8

100

99.95

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0.05

0

.9

-. 1

-1.2

-2.2

-3.0 "

-4.3

-5.4

-7.8

-4609 -17.9

-6186 -24.0I

it

It

"t

"t

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

PCT

"t

"

"

"t

"

"

"

"

"

"

10291

7963

3943

3111

2633

2307

1991

1739

1466

1218

973

690

431

239

-23

2.7

1.7

i

It

"

"

"

"t

-313

..- 574

-779

-1115

-1391

-2023

CONTINGENCY PROFILE : 03-20-96



FILENAME=C:\CASE06.OUT 03/20/96

10:37:51



REP/PC (Ver 4.0) - MGMT REPORT 1

DATA : No Sep Vitr w/o Rep Fee Case 06
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT

1
2
3
4
5
6
7
8

UNIT TARGET PROB+ LOW

Current Operations
R&D Waste Ret. & Transfer
R&D Treatment
Capital Waste Ret. & Transfer
Capital Treatment
Capital Closure
Operations Waste Ret. & Transfer
Operations Treatment

9 M & M

8325 50
190.00

280
2280 50
2610 50

152.00
4630 50

22742 75
0

TOTAL EXPENSE (INPUT TO REP/PC) 41209 19552 49017
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET

6660
190.00

280
1824
2088

152.00
3704
4654

0

HIGH

9990
190.00

280
3876
3915

152.00
7871

22743
0

RANGE ESTIMATE : 03-20-96



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-20-96
DATA : No Sep Vitr w/o Rep Fee Case 06
MODEL : BASIC MODEL (SUMMATION)

60-1 -

55-1

50-1

*

45- .
I**

---------- ----****---- -------------------- I-TARGET

**

**

**

*

. *I

. . *1

.05 10 20- 30 40 - 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)

40-1

35-j

30-1

25-1

20-1

x 1, 0010

I

I



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-96

DATA : No Sep Vitr w/o Rep Fee Case 06
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

41209

NET EFFECT OF
FROZEN ELEMENTS

30 PCT 0 = .0 PCT

NUM ELEMENT

8 Operations Treatment
7 Operations Waste Ret. & Transfer
I Current Operations
4 Capital Waste Ret. & Transfer
5 Capital Treatment
NET EFFECT OF FROZEN ELEMENTS

C.

UNIT CORRECT PROTECT

-- I
-1+
- I
-i



REP/PC (Ver '4.0) - MGMT REPORT 4 CONTINGENCY PROFILE 03-20-96

DATA : No Sep Vitr w/o Rep Fee Case 06
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100 PCT 7808 19.0 PCT

99.95 " 5239 12.7 "

95 " 2350 5.7 "

90 " 1717 4.2 "

85 " 1181 2.9 "

80 " 758 1.8 "

75 "o 434 1.1 "

70 " 11 .0 "

65 " -328 -. 8 "

60 -661 -1.6 "

55 I" -1173 -2.8 "

50 " -1723 -4.2 "

45 It -2528 -6.1 "

40 " -3554 -8.6 It

35 it -4767 -11.6 "

30 " -6349 -15.4 "

25 " .r 7 7 0 9  -18.7 "

20 " -9489 -23.0 "

15- " -11441 -27.8 "

10 " -13652 -33.1 "

5 " -15649 -38.0 "

0.05 " -18707 -45.4 "

0 " -21657 -52.5 "1

(ABOVE RESULTS DERIVED FROM 1000 SIIULATIONS)



FILENAME=C:\CASE07.OUT 03/20/96

10: 41: 13



REP/PC (Ver 4.0) - MGMT REPORT I

DATA : No Sep Calc w/o Rep Fee Case 07
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT

1 Current Operations
2 R&D Waste Ret. & Transfer
3 R&D Treatment
4 Capital Waste Ret. & Transfer
5 Capital Treatment
6 Capital Closure
7 Operations Waste Ret. & Transfer
8 Operations Treatment
9 M & MI

TOTAL 4XPENSE (INPUT TO REP/PC)

UNIT TARGET PROB+

8325 50
190.00

280
2280 50
2610 50

152.00
4630 50
7548 75

0

26015

LOW

6660
190.00

280
1824
2088

152.00
3704
3273'

0

HIGH

9990
190.00

280
3876
3915

152.00
7871
7549

0

18171 33823
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET

RANGE ESTIMATE : 03-20-96



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-20-96
DATA : No Sep Calc w/o Rep Fee Case 07
MODEL : BASIC MODEL (SUMMATION)
I --- I-_1---- I ---- I ---- I ---- I ---- I ---- I ---- I---- I

30-1

1*
I **

28-I

. .

*

26-1

24-1

22-1

20-1

------------------- ----------------------

****

**
*

**

*
. *

*

18-I . . . . . . . .

X 1,000 1- -
.05 10 20 30 40. 50 60 70 80

OVERRUN PROBABILITY (PERCENT)

-- 0--
90

36-1

34-1

32-1

-TARGET

B
0
T
T
0
M

L
I
N
E

*

99.95

'4



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-96

DATA : No Sep Calc w/o Rep Fee Case 07
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

26015 43 PCT

NET EFFECT OF
FROZEN ELEMENTS

0 = .0 PCT

NUM ELEMENT

8 Operations Treatment
7 Operations Waste Ret. & Transfer
1 Current Operations
4 Capital Waste Ret. & Transfer
5 Capital Treatment

NET EFFECT OF FROZEN ELEMENTS

I +++++++++++++
----

++
--- ++
--- |+
--- +

UNIT CORRECT PROTECT



REP/PC (Ver 4.0) - MGMT REPORT 4

DATA : No Sep Calc w/o Rep Fee Case 07
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100

99.95

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

PCT

I

I I

ADD THIS CONTINGENCY
ABSOLUTE ' RELATIVE

7808

5486

2693

1989

1557

1194"

"

"

"

"i

"

"

I

905

630

425

155

-69

-288

-511

-711

-1004

-1349

.- 1607

-1940

-2366

"t

"

"t

15

10

5

0.05

0

"

"

30.0 PCT

21.1

10.4

7.7

6.0

4.6

3.5

2.4

1.6

.6

-. 3

-2.0

-2.7

-3.9

-5.2

-6.2

"t

"t

-7.5 It

-9.1 it

-3105 -11.9

-3858 -14.8

-5774 -22.2

-7844 -30.1I

(ABOVE RESULTS DERIVED FROM 1000 SIMfULATIONS)

CONTINGENCY PROFILE : 03-20-96



FILENAME=C:\CASE09.OUT 03/20/96

11:20:13



REP/PC (Ver 4.0) - MGMT REPORT 1

DATA : Ext Sep w/o Rep Fee Case 08
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT

1 Current Operations
2 R&D Waste Ret. & Transfer
3 R&D Treatment
4 Capital Waste Ret. & Transfer
5 Capital Treament
6 Capital Closure
7 Operations Waste Ret. & Transfer
8 Operations Treatment
9 M & M

TOTAL EXPENSE (INPUT TO REP/PC)

UNIT TARGET PROB+ LOW

8600
190.00

1300
2280
5202

170.00
4820
5417

0

27979

50

50
30

50
55

6880
190.00

1300
1824
4162

170.00
3856
4604

0

22986 42473
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET

HIGH

10320
190.00

1300
3876

13005
170.00

8194
5418

0

RANGE ESTIMATE : 03-12-96



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE.: 03-12-96
DATA : Ext Sep w/o Rep Fee Case 08
MODEL : BASIC MODEL (SUMMATION)

42- .-

38-1

* 1*
36- *

I *

34-1 *
3 *
I *

*

**

32-f . . **.
**

**

**

* **

-------------------------------------------------------- ---------- fj -TARGET

** [
**

* *1
. . . . . . . . * *1

. *

22-1
f ---- [-----------I---- I -- I---- I---- I--------- -

.05 10 20 30 40 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)

30-1

28-1

B
0
T
T
0
M

L
I
N
E

26-1

24-I

X 1,000



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE 03-12-96

DATA : Ext Sep w/o Rep Fee Case 08
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

27979 77 PCT

NET EFFECT OF
FROZEN ELEMENTS

0= .0 PCT

NUM ELEMENT

Capital Treament
Operations Waste Ret. & Transfer
Current Operations
Capital Waste Ret. & Transfer
Operations Treatment
NET EFFECT OF FROZEN ELEMENTS

------------- 1+ -1+
----I1+

-- I ++
-- I+

1+

5
7
1
4
8

UNIT CORRECT PROTECT



REP/PC (Ver 4.0) - MGMT REPORT 4

DATA : Ext Sep w/o Rep Fee Case 08
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

ADD THIS CONTINGENCY
ABSOLUTE RELATIVE

0.05 "t

51.8 PCT

43.3 "

PCT100

99.95

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

.5

-. 7

-1.8

-2.9

-5.0

-3851 -13.8

it

it

i -4993 -17.8

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

14494

12109

7497

6282

5365

4615

3930

3464

3018

2545

2144

1739

1391

1061

"t

"

"

"

"

S I

SI

26.8

22.5

19.2

16.5

14.1

12.4

10.8

9.1

7.7

6.2

5.0

3.8

2.7

1.7

"

"t

t

I"

i

i

755

477

146

-185

-497

-814

-1399i

0

CONTINGENCY PROFILE : 03-12-96



FILENAME=C:\CASE09NF.OUT 03/12/96

13:41:05



REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 03-20-96

DATA : ExSitu/InSituCombo w/o RF Case09
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW

1 Current*Operations
2 R&D Waste Ret. & Transfer
3 R&D Treatment
4 Capital Waste Ret. & Transfer
5 Capital Treatment
6 Capital Closure
7 Operations Waste Ret. & Transfer
8 Operations Treatment

TOTAL EXPENSE (INPUT TO REP/PC)

9142
186.00

670
1388
2189

137.00
3166
2638

0

19516

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO

50 7114
186.00

670
50 1110
40 1751

137.00
50 2533
65 2004

0

10970
186.00

670
2360
4378

137.00
5382
2639

0

15505 26722
(THEORETICALS)

OR LESS THAN TARGET

HIGH



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-20-96
DATA : ExSitu/InSituCoinbo w/o RF Case09
MODEL : BASIC MODEL (SUMMATION)

I ---- I----!

25-1

24-1

2 1j

1*

*

*.
*

**

**

***

------------------- ***-------------------

***

16-.

. ----
.05 10

---- 5 ---- 60---
40 -50 60

]-TARGET

22-I

21-I

20-j

19-

18-

17-j

OVERRUN PROBABILITY (PERCENT)

**

*

7*80 9 I99

B
0
T
T
0
M

L
I
N
E

X 1, 00.0 ---- i---- i
20 30

I *----i--**-- I----! --'---I -~----~--*-I-*--~-**-*- I----!
* . . . . - I

* * . . . . * I

* . . - . . . I
'I



REP/PC (Ver 4.0) - MGMT REPORT 4

DATA : ExSitu/InSituCombo w/o RF CaseO9
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

ADD THIS
ABSOLUTE

CONTINGENCY
RELATIVE

36.9 PCT100

99.95

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

PCT 7206

5794

2891

2316

2023

1750

1491

1253

1085

907

718

542

367

211

38

-137

-323

-488

-726

-1025

-1560

-3.7

-5.2

-8.0

-3250 -16.6

" -4011 -20.5

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

-2.5 "

It

i"

i"

i

I I

"

"t

"s

29.7

14.8

11.9

10.4

9.0

7.6

6.4

5.6

4.7

3.7

2.8

1.9

1.1

.2

-. 7

-1.7

SI

"t

II

10 "

I5

0.05

0

CONTINGENCY PROFILE : 03-20-96



REP/PC (Ver 4.0) - MGMT REPORT 1

DATA : Phased Impl w/o Rep Fee Case10
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW

I Current Operations
2 R&D Waste Ret. & Transfer
3 R&D Treatment
4 Capital Waste Ret. & Transfer
5 Capital Treatment
6 Capital Closure
7 operations Waste Ret. & Transfer
8 Operations Treatment
9 M&M

TOTAL EXPENSE (INPUT TO REP/PC)

8600 50
190.00

0
2280 50
4483 40

211.00
3990 50
6954 50

0

26708

6880
190.00

0
1824
3586

211.00
3192
5215

0

10320
190.00

0
3876
8966

211.00
6783
6955

0

21098 37301
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET

HIGH

RANGE ESTIMATE : 03-12-96



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-12-96
DATA : Phased Impl w/o Rep Fee CaselO
MODEL : BASIC MODEL (SUMMATION)

I ----I-------- ----I ----I----I ----I- -------i ---- I
* I

* . I

32-1*

I *
I **

30-.

28-1

I .
-------------- I-TARGET

I8- I .I
.05 10 20 30 40 50 60 70 80 90 99

OVERRUN PROBABILITY (PERCENT)

*

.95

38-1

36-I
*

B
0
T
T
0
M

L
T
N
E

26-1

24-1

1

22-1

20-1

X 1,000

----------------------------****



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-12-96

DATA : Phased Impl w/o Rep Fee CaselO
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

26708

NUM ELEMENT

NET EFFECT OF
FROZEN ELEMENTS

69 PCT

UNIT

.0 PCT

CORRECT

5 Capital Treatment
7 Operations Waste Ret. & Transfer
1 Current Operations
4 Capital Waste Ret. & Transfer
8 Operations Treatment
NET EFFECT OF FROZEN ELEMENTS

------------- ++
------ I ++

----1+

PROTECT



REP/PC (Ver 4.0) - MGMT REPORT 4

DATA : Phased Imp1 w/o Rep Fee CaselO
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

ADD THIS CONTINGENCY
ABSOLUTE RELATIVE

39.7 PCT10593

8381

4401

3515

3043

2637

2279

1945

1676

1401

100

99.95

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0.05

0

1.6

.7

-1.4

-2.3

-3.2

-4.7

-6.4

-4019 -15.0

-21.0

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

PCT

i

i

31.4

16.5

13.2

11.4

9.9

8.5

7.3

6.3

5.3

4.1

3.2

It

t

i

It

I

It 2.4 "f

1088

847

629

413I I

I

"

"

* 187

-40

-379

-610

-850

-1246

-1708I

"t

" -5610

CONTINGENCY PROFILE : 03-12-96



TWRS EIS
CALCULATION COVER SHEET
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REVISION NO. 0

OBJECTIVE Show injuries and fatalities from construction operation. and transportation
accidents. Replaces Old Calcs, for the TWRS EIS Rev. C.

METHODOLOGY See attachments

ASSUMPTIONS See attachments

Occupational iniury and fatality rates - taken from the Occupational Injuries Summary
Report. January - Dec. 1993 DOE/EH/01570-H5. Truck and Rail Transport incidence rates -
taken from Non-Radiological Impacts of Transporting Radioactive Material. SAND81-1703
1982. Emplovee Transportation incidence rates - taken from 1993 Washington State Highway
Accident Report. Round trip distance from Tri-Cities=1.40E+02 km: from

Portland/Seattle = 8.0E+02 km. Carpool factor of 1.35/car from SIS EIS DOE/EIS-0212
1994.

(Continue on another sheet if n5,e
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Sheeti

EX SITU INTERMEDIATE SEPARATIONS ALTERNATIVE

RETRIEVAL
Waste Transport total

Onsite Truck 1.25E+04
Iz Total 1.25E+04

Construction
Offsfte Truck trips/yr fkm/rip yr total

concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.00E+02 2.00E+01 7.20E+05
equipment [ 2.50E+01 1.00E+04 2.00E+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07
steel W-314 5.30E+01 8.00E+02 4.24E+04
cermentW-314 1.00E+02 1.40E+02 1.40E+04 Total 2.17E+07

Offsfe Rail trips/yr kmftrip yr total
rawmaterial 1.00E+01 8.00E+02 200E+01 1.60E+05 Total 1.60E+05 -

OnshaeTruck
lborrawW-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Construction

Onsite Truck trips lmrip total
borrow 1.69E+05 1.00E+01 1.69E+06

Total 1.69E+06
OffsiteTruck trips km/ttp total

concrete 5.45E+04 1.40E+02 7.63E+06
steel 1.51E+04 8.00E+02 | 1.21E+07

tips/yr lkm/_rp yr
miscellaneous 7.54E+03 1.40E+02 1.00E+01 1.06E+07

_Total 3.03E+07

Processing
OffsiteTruck trIps/yr km/trip yr |total

glassfomer/chem 2.30E+03 8.00E+02 1.90E+01 3.50E+07
miscellaneous 6.70E+03 1.40E+02 1.90E+01 1.78E+07

I _ Total 5.28E+07

Offsite RaI trips/yr kntrip yr total
g lasson-er/chem 2.74E+02 8.00E+02 1.90E+01 4.16E+06

I _ I Total 4.16E+06

VITRIFIED HLW TRANSPORT
Offsite Rail I trips km/ttp totat

Yucca Mountain 8.35E+02 4.28E+03 3.57E+06
__ _ Total 3.57E+06

CLOSURE
Onsite Truck ci yd trip/wu yd kmtip total

fill 9.86E+05 1.00E.01 1.00E+01 9.86E+05
sift 8.53E+05 l.00E-01 3.00E+01 2.56E+06
dprmp 1.22E+06 1.00E-01 3.20E+01 3.90E+06
ag/sand 1.00E+06 1.00E-01 1.00E+01 1.00E+06

Total 8.45E+06
GROUT FILL MUST

OnsiteTruck sand/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offsfte Truck cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04.

Onsite Truck (km) 1.02E+07
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 1.05E+08 -
Offse Rail 7.90E+061

EMPLOYEE VEHICLE
Retrieval person-yr trip/y kn/trip car pool total

Const. 102.0E+4 2.60E+02 1.40E+02 7.41E-01 2.86E+08
Ops/D&D 3,74E+04 2.60E+02 1.40E+02 7.41E-01 1.01E+09

Vitrification

Const. 1.98E+04 2.60E+02 1.40E02 7.41E-01 5.34E+08
Ops/D&D 1.73E+04 2.60E+02 1.40E+02 7.41E-01 4.67E+08

Closure 4.90E+02 2.606+02 1.40E+02 7.41E-01 1.32E+07 I
I Total 2.31E+09

Page 1



Sheet1

Distance traveled In population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 1.05E+08 5.00E-02 5.24E+06
Rail 7.90E+06 5.00E-02 3.95E+05

Suburban
Truck 1.05E+08 5.00E-02 1.02E+07 1,54E+07
Rail 7.90E+06 SOOE-02 3.95E+05

Rural
Truck 1.05E+08 9.00E-01 9.43E+07
Rail 7.90E+06 9.00E-01 7.11E+06

Fatafrtes/lnjuries resulting from Truck and Rail transportation accidents
urban km Isuburban km rural km
truck rail truck rai truck rait _

5.24E+06 3.95E+05 1.54E+07 3.95E+05 9.43E+07 7.11E+06
urban truck faVkm 7.50E-09 3.93E-02
urban truck lntykm 3.70E-07 1.94E+00
urban rail fatlum 1.70E-08 6.71E-03
urban rail inJkn 3.30E-08 1.30E-02 _

sub truck fat.km 1.30E-08 2.01E-01
sub truck inj/km 3.80E-07 5.86E+0
sub ral fatum 1.70E-08 6.71E-03
sub rail inkm 3.30E-08 1.30E-02
rural truck fat/km 5.30E-08 5.GOE+00
rural truck npkm I 8.00E-07 f 7.55E+01
rural rail fat/k 1.70E-08 1.21E-01
rural rail injfkm 3.30E-08 2.35E-01

TOTAL FATALITIES 5.37E+00
TOTAL INJURIES 8.35E+01

Fatarlites/injuries resulting from Employee vehicle accidents

km rate/km ITOTAL I I
fatalities 2.31E+09 8.98E-09 2.07E+01
injuries 2.31E+509 7.14E-07 1.65E+03

Cumulative fatalfties/injuries from traffic impacts

(transport employee TOTAL
FATALITIES 5.37E+00 2.07E+01 2.61E+01
INJURIES 8.35E+01 1.65E+03 1.73E+03

CONSTRUCTION ACCIDENTS
I Irate person-yr
ITRC I 9.75E-02 3.09E+04 - 3011.775
LWC___ LW 2.45E-02 3.09E+04 - 756.805
Fatality 3.20.05 3.09E+04 = 0.98848

OPERATION ACCIDENTS
rate person-yr

TRC - 2.20E-02 5.47E+04 N 1203.4
LWC | 1.10E-02 5.47E+04 601.7

ETOT___ Fatality = 3.20E-05 5.47E+04 = 17504

TOTALS ____

INJUR - 5.95E+03
FATAL 2.88E+01
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EX SITU NO SEPARATIONS ALTERNATIVE -
VITRIFICATION

RETRIEVAL
Waste Transport total

Onsite Truck 1.25E+04 Total 1.25E+04

Construction
Offsite Truck trips/yr km/trip yr total

concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06{raw material 4.50E+01 8.00E+02 2.00E+01 7.20E+051
equipment 2.50E+015 1.00E+04 2.00E+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07
steel W-314 5-30E+01 8.00E+02 4.24E+04
cement/mlscW-314 1.53E+02 1.40E+02 2.14E+04 Total 2.17E+07

Offsite Rail trips/yr km/trip yr total
fraw material I 1.00E+01 8.00E+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
borowW-314 1.38E+03 1.00E+01 1.3BE+04 Total 1.38E+04

VITRIFICATION
Construction

Onsite Truck trips km/trlp total
borrow 1.18E+05 1.00E+01 1.18E+06 Total 1.18E+06

Offste Truck trips km/rip total
Try Cities 4.38E+04 1.40E+02 6.13E+06
Portland/Seattle 4.34E+04 8.00E+02 3.47E+07

I trips/yr kmi/trip yr
miscellaneous 5.20E+03 1.40E+02 5.50E+00 4.00E+06 Total 4.49E+07

Processing
Offsite Truck rips/yr kmtriP yr total

Portand/Seattle 4.17E+02 8.00E+02 1.50E+01 5.00E+06
miscellaneous 6.85E+03 1.40E+02 1.50E+01 1.44E+07 Total 1.94E+07

Offsite Rail trips/yr km/rip yr total
PortlandiSeattle 1.03E+02 8.00E+02 1.50E+01 1.24E+06 Total 1.24E+06

VITRIFIED HLWTRANSPORT
Offsite Rail trips km/trip total

|Yucca Mountain 1.47E+04 4.28E+03 6.29E+07 Total 6.29E+07

CLOSURE
Onsite Truck cu yd trip/cu yd km/trip total

fill 9.86E+05 1.00E-01 1.00E+01 9.86E+05
silt 4.93E+05 1.00E-01 3.00E+01 1.48E+06
riprap 8.35E+05 1.00E-01 3.20E+01 2.67E+06
ag/sand 5.43E+05 1.00E-01 1.00E+01 5.43E+05 Total 5.68E+06

GROUT FILL IMUST
Onshe Truck sand/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offste Truick cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (km) 6.91E+06
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 8.60E+07
Offse Re (km 6.43E+07

EMPLOYEE VEHICLE
Retrieval person-yr trpyr km/rp car Pool total

jConst. 1.06E+04 2.60E+02 1.40E+02 7.41E-01 2.86E+08
lOps 3.15E+04 2.60E+02 1.40E+02 741E-01 8.50E+08

VitrIfication
IConst. 1.48E+04 2.60E+02 1.40E+02 7.41E-01 3,99E+08

Ops 9.78E+03 2.60E+02 1.40E+02 7.41E-01 2.64E+08
Closure 4.62E+02 2.60E+02 1.40E+02 7.41E.01 1.25E+07
W-314 1.63E+02 2.60E+02 1.40E+02 7.41E-01 4.40E+06 Total 1.82E+09

total 6.73E+04
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Distance traveled in population zones

Urban Offsite km zone fraction Onsute TOTALS
Truck 8.60E+07 5.002-02 4.30E+06
Rail 6.43E+07 5.00E-02 3,22E+06

Suburban
Truck 8.60E+07 5.00E-02 6.91E+06 1.12E+07
Rail 6.43E+07 5.00E-02 3.22E+06

Rural
Truck 8.60E+07 9.00E-01 7.74E+07
Rail 6.43E+07 900E-01 5.79E+07

Fatalities/Injures resulting traim Truck and Ral transportation accidents
i I s i Turban ai a suburban kma cce km

truck rail Itruck rail truck rail

4.30E+06 3.22E+06 1.12E+07 3.22E+06 7.74E+07 5.79E+07
urban truck fatkmn 7.50E-09 3.22E-02
urban truck inkm 3.70E-07 1.59E+00
urban rail fat/kn 1.70E-08 5.47E-02
urban ral inykm 3.30E-08 1.06E-01
sub truck fat.km 1.30E-08 1.46E-01
sub truck 1nkm 3.802-07 4.26E+00
sub rail fat/km 1.70E-08 5.47E-02
sub rail inrkm 3.30E-08 1.06E-01
rural truck fat/km 5.30E-08 4.10E+00
ruraltnuck InYkm 8.00E-07 6.19E+01
rural rail fat/km 1.70E-08 9.84E-01
rural rail inqkmt 3.30E-08 1.912+00

TOTAL FATALITIES 5.37E+00
TOTAL INJURIES 6.99E+01

Fatalities/injurIes resulting from Employee vehicle accidents

km rate/kn TOTAL
fatalities 1.82E+09 8.9E-09 1.63E+01
injuries 1.82E+09 7.14E-071 1.30E+031

Cumulative fatieslinjuries trai traffic impacts

- transpor employee TOTAL
FATALITIES 5.37E+00 1.63E+01 2.17E+01
INJURIES S.9SE+01 1.30E+03 1.37E+03

CONSTRUCTION ACCIDENTS
Irate person-yr

TRC - I 9.75E-02 2.60E+04 2.54E+03
|LWC 2,45E-02 2.60E+04 - 6.38E+02,
|Fatality= 3.20E-05 2.60E+04 - 8.33E-01

OPERATION ACCIDENTS
frate person-yr

TRC = 2.20E-02 4.13E+04 - 9.08E+02
LWC - 1.10E-02 4.132+04 = 4.54E+02
Fatality = 3.20E-05 4.132+04 = 1.32E+00

TOTALS
INJUR 4.81E+03
FATAL 2.38E+01.
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III II
EX SITU EXTENSIVE SEPARATIONS ALTERNATIVE

RETRIEVAL
Waste Transport total

Onsite Truck 1.25E+04 Total 1.25E+04

Construction
Offshe Truck tips/yr km/trip yr total

concrete 4,80E+02 1.40E+02 2.OCE+01 1.34E+O6
raw material 4,50E+01 8.00E+02 2.00E+01 7.20E+05
equipment 2.50E+01 1.00E+04 2.OOE+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02, 2.ODE+01 1.46E+07
steel W-314 5.30E+01 8.00E+021 4.24E+04
cement/mIsc W-314 1.53E+02 1.40E+02 2.14E+O4 Total 2.17E+07

Offsne Rail trips/yr km/trIp yr total
rawmateral 1.OOE+01 8.OOE+02 2.OOE+01 1.60E+05 Total 1.60E+05

Onsite Truck
bfrrow 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Construction

Onsfte Truck trips km/hrip total
borrow 2.12E+05 1.OE+01 2.12E+06 Total 2.12E+06

Offsite Truck trips kntrip total
ITri-CIties 1.07E+05 1.40E+02 1.50E+07
Portland/Seattle 2.62E+04 8.OOE+02 2.10E+07

I trips/yr kra/trip yr
miscellaneous 5.20E+03 1.40E+02 9.OCE+00 6.55E+06 Total 4.25E+07

Processing
Offshte Truck trips/yr kmtrip yr total

glassformer/chem 2.17E+03 8.00E+02 1.90E+01 3.30E+07
miscellaneous 5.20E+03 1.40E+02 1.90E+01 1.38E+07 Total 4.68E+07

Offsie Rail tripsyr km/trip yr total
glassformer/chem 6.77E+02 8.OOE+02 1.90E+01 1.03E+07 Total 1.03E+07

VITRIFIED HLWTRANSPORT
Offsite Rail I trips km/trip total

Yucca Mountain 4.00E+01 4.28E+03 1.71E+05 Total 1.71 E+05

CLOSURE
Onsite Truck cu yd tip/cu yd km/lip total

(fill 9.86E+05 1.00E-01 1.DOE+01 9.86E+05
Isilt 8.53E+05 1.OE-01 3.00E+01 2.SSE+06
riprap 1.22E+06 1.lOE-O1 3.20E+01 3.90E+06
ag/sand 1.00E+06 1.OOE-01 1.00E+01 1.00E+06 Total 8.45E+06

GROUT FILL IMUST
Onsite Truck sand/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offsite Truck cement 4.63E+02 1.40E+02 6.4BE+04 Total 6.48E+04

Onsite Truck (km) 1.06E+07
Onsite Rail (km) 0,
Offshe Truck (km) 1.11E+08
Offsite Rail (km) 1.06E+07

EMPLOYEE VEHICLE
Retrieval jperson-yr trip/yr km'tip carpool total

Const. i.06E+04 2.60E+02 1.40E+02 7.41E-01 2.86E+08
u OpsZD&D 3.74E+04 2.60E+02 1.40E+02 7.41E-01 1.01E+09

Vitritication|
JConst.}i 2.SBE+04 2.60E+02 1.40E+02 7.41E-01 6.96E+08
ZZps&D 6.95E+03 2.60E+02 1.40E+02 7.41E-01 1.87E+08

Closure 4.90E+02 2.60E+02 1.40E+02 7AIE-01 1.32E+07
total 8.12E+04 Total 2.19E+09
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Distance traveled in population zones

Urban Offsitekm zonefraon Onsfte TOTALS
Truck 1.11E+08 5.OOE-02 5.55E+06
Rail I.06E+07 5.00E-02 5.31E+05

Suburban
Truck 1.11E+08 5.00E-02 1.06E+07 1.62E+07
Rail 1.06E+07 5.OOE-02 5.31E+05

Rural
Truck 1.11E+08 9.00E-01 I . E+08

Rail 1.06E+07 9.DOE-01 9.56E+06

Fatalities/lnluries resu tIng from Truck and Rail transportation accidents
I_ _ jurban km suburban km rural Im

truck rail truck rail truck f ran
_ _5.55E+O8 5.31E+05 1.62E+07 5.31E+05 i.OoE+08 9.56E+06

urban truck fat/kms 7.50E-09 4.16E-02
urban truck In/km 3.70E-07 2.05E+00
urban rail fat/km 1.70E-08 9.03E-03
urban rail in/kmi 3.30E-08 1.75E-02
subtrjckfatkm 1.30E-08 2.1OEI1
subtruck lnykm 3.80E-07 6.14E+00
sub rail fat/kn 1.70E-08 9.03E-03
sub rail inykm 3.3E-08 1.75E-02
rural truck ft/km 5.30E-08 5.30E+00
rural truck nykm 8.00E-07 8.00E+01
rural rail fat/km 1.70E-08 1.63E-OI
rural rmil In km | 3.30E-08 3.1SE-01

TOTAL FATALITIES 6.73E+00
TOTAL INJURIES 8.85E+O1

Fataltles/lnur es resauling fron Employee vehicle accidents I

km rate/km TOTAL
fatalities 2.1SE+09 .91E-OS 1.97E+01

injuries 12.19E+09 7.14E-07 1.56E+03

Cumulative aalitesinuries from traffic impacts

Itransport employee TOTAL
FATALITIES 5.73E+00 1.97E+01 2.54E+01
INJURIES 8.85E+01 1.56E+03 1.65E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC - 9.75E-02 3.69E+04 = 3596.775
LWC = 2.45E-02 3.69E+04 = 903.805
Fatality = 3.20E-05 3.69E+04 = 1.18048

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 4.44E+04 = 975.7 }
LWC = 1.16E-2 4.44E+04 = 487.85
Fatality 3.20E-05 4.44E+04 = 1.4192

TOTALS
TOTALS INJUR 6.23E+03

FATAL I 2.80E+01
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IN SITU VITRIFICATION ALTERNATIVE

RETRIEVAL
Waste Transport

Onsite Truck 0.00E+OW
Total 0.00E+00

Construction - (W-314)
Offsite Truck trips km/trip total

I -
steel 5.30E+01 8.00E+02 4.24E+04
cement _ 1.00E+02 1.40E+02 1.40E+04
miscellaneous 5.30E+01 1.40E+02 7.42E+03

Total 6.3BE+04

OnsiteTruck _ trips km/tip total
Iborrow I 1.38E+03 1.00E+01 1.38E+04

I Total 1.38E+04

VITRIFICATION
Construction

Onsite Truck trips km/trip total
borrow I2.12E+05 1.00E+01 2.12E+06

I Total 2,12E+06
Offsite Truck trips/yr km/trip yr total

miscellaneous 5.20E+03 1.40E+02. 1.90E+01 1.38E+07
I1 Total 1.38E+07

Ofisite Rail cars trip/cars kmp total _

steel 2.60E+03 5.oOE.02 8.00E+02 1.04E+05
cement I 1.70E+03 5.00E-02 8.00E+02 6.80E+04

Total 1.72E+05
Processing

OfHsite Truck trips/yr kn/trip yr total
miscellaneous 5.20E+03 1.40E+02 1.20E+01 8.74E+06

Total 8.74E+06

Offsite Rail trips/yr km/trip yr total
a1hem. 4.00E+00 8.00E+02 1.20E+01 3.84E+04

Total 3.84E+04
Grout Fill IMUSTs (outside tank farm areas)

Onsite Truck I trips n/trip tota
sand/grave 7.70E+02 1.OE+01 7.70E+03 Total 7.70E+03

Offsite Truck trips km/trip total
cament 1.60E+02 1.40E+02 2.24E+04 Total 2.24E+04

CLOSURE
Onsite Truck cu yd trip/w yd km/trip total

flit O.ODE+00 0.00E+00 0.00E+00 0.00E+00
sift 4.93E+05 1.00E-01 3.00E+011 1.48E+06}
riprap 8.34E+05 1.00E-01 3.20E+01 2.67E+06
agisand 5.43E+05 1.00E-01 1.00E+01 5.43E+05

Total 4.69E+06

Onsite Truck (kin) 6.83E+08
Onsite Rail (km) 0
Of/site Truck (km,) 2.27E+07
Offsite Rail km) - 2.10E+05

EMPLOYEE VEHICLE'
Routine person-yr trip/yr knhip car pool total

W-314 1.63E+02 2.60E+02 1.40E+02 7.41E-01. 4.40E+06
FO-ps 1.83E+04 2.60E+02 1.40E+02 7.41E-01 4.94E+08

Vitrification
Const. 2.20E+04 2.60E+02 1.40E+02 7.41E-01 5.93E+08
OpsD&D 8.05E+03 2.60E+02 1.40E+02 7.41E-01|2.17E+08

Closure 3.19E+02 2.60E+02 1.40E+02 7.41E-01|8.60E+06
Total 1.32E+09
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Distance traveled in population zones

Urban Otfsitekmizonefraction Onside TOTALS
Truck 2.27E+07 5.00E-02 I 1.13E+06
Rail 2.10E+05 5.00E-02 1.05E+04

Suburban
Truck 2.27E+07 5.00E-02 6,83E+06 7.97E+06
Rail 2.10E+05 5.00E-02 1.05E+04

Rral ___ ___

Truck 2.27E+07 9.00E-01 2.04E+07
Rail 2.10E+05 9.00E-01 1.89E+05

Fatalitlesliniuries resu ting from Truck and Rai transportation accidents
I______ jurban lum suburban km rural km

truck rail truck rail truck rail
1.13E+06 1.05E+04 7.97E+06 1.05E+04 2.04E+07 1.89E+05

urban truck fatkm 7.50E-09 8.50E-03
urban truck inlan 3.70E-07 4.19E-01
urban rail fat/kn 1.70E-08 1.79E-04
urban rail n4/km 3.30E-08 3.47E-04
subtruckfatkn 1.30E-08 1.04E-01
sub truck inylm 3.80E-07 3.03E+00
sub rail fatlkmn 1.70E-08 1.79E-04
sub rail inylm 3.30E-08 3.47E-04
ruraltruck fat/km 5.30E-08 1.08E+00
rural truck nJ/km 8.0E-07 1.63E+01
ruI rail fat/km 1.70E-08 3.22E-03
rural rail inJ/km 3.30E-08 6,25E-03

TOTAL FATALITIES 1.20E+00
TOTAL INJURIES 1.98E+01

Fataltleslnjureas resu ing from Employee vehIcle accdents I

km rate/km TOTAL
fatalities - 1.32E+09 8.98E-09 1.18E+01
injuries 1.32E+09 7.14E-07 9.4E+02

Cumulative fatalftlesfin uries from traffic impac s I

transport employee TOTAL
FATALITIES 1.20E+00 1.18E+01 1.30E+01
INJURIES 1.98E+01 9.40E+02 9.60E+02

CONSTRUCTION ACCIDENTS
Srat ron-yr

TRC 9.75E-02 2.25E+04 = 2191.995
LWC - 2.45E-02 2.25E+04 = 550.809
Fatality = 3.20E-05 2.25E+04 - 0.719424

OPERATION ACCIDENTS
rate person-yr

TRC= 2.20E-02 2.64E+04 - 579.7
LWC 1.10E-02 2.54E+04 = 289.85
Fatality = 3.20E-05 2.64E+04 = 0.8432

TOTALS
INJUR 3.73E+03 _

FATAL 1.46E+01
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NO ACTION ALTERNATIVE

RETRIEVAL
Waste Transport

Onsite Truck 0.00E+00
Total 0.00E+00

Construction
Offsite Truck trips/yr km/trip yr total

concrete | | 0.OOE+00 0.00E+00 0.00E+00 0.00E+00
raw material 0.00E+00 0.00E+00 0.00E+00 0.00E+00|
equipments 0.00E+00 0.00E+00 0.00E+00 0.00E+00|
miscellaneous 0.00E+00 0.OOE+00 0.00E+00 0.00E+00|

Total O.00E+00

Offsite Rail trips/yr km/trip yr total
raw material 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00

Total 0.00E+00

ROUTINE
Construction

Onsite Truck trips km/trip total
0borrow O.00E+00 0.00E+00 0.OOE+00

Total 0.00E+00
Offsite Truck trips/yr km/trip yr total

miscellaneous 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00
trips km/trip

Tri-Cities f 0.00E+00 0.00E+00 0.00E+00
Portland/Seattle 0.00E+00 0.00E+00 0.00E+00

Total 0.00E+00

Onsite Truck (km) 0.00E+00
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 0.00E+00
Offsite Rail (km) 0.00E+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

Const. 0.00E+00 0.00E+00
Ops 1.045+05 2.60E+02 1.40E+02 7.41E-01 2.81E+09

Total 2.81E+09

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 0.00E+00 5.00E-02 0.00E+00
Rail 0.00E+00 5.00E-02 0.00E+00

Suburban
Truck 0.00E+00 5.00E-02 0.00E+00 0.002+00
Rail 0.00E+00 5.00E-02 0.00E+00

Rural
Truck 0.00+00 9.00E-01 0.00E+00
_____ Rail | 0.002+00 9.00E-01 0.OOE+00
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Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck Irail truck rail truck rail
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

urban truck fat/km 7.50E-09 0.00E+00
urban truck inj/km 3.70E-07 0.00E+00
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 0.00E+00
sub truck Inj/km 3.80E-07 0.00E+00
sub rail fat/km 1.70E-08 0.00E+001
sub rail inj/km 3.30E-08 0.00E+001
rural truck fat/km 5.30E-08 0.00E+00
rural truck inj/km 8.00E-07 0.00E+00
rural rail fat/km 1.70E-08 0.00E+00
rural rail inj/km 3.30E-08 0.00E+00

TOTAL FATALITIES 0.00E+00
TOTAL INJURIES 0.00E+00

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 2.81E+09 8.98E-09 2.52E+011
injuries 2.81E+09 7.14E-07 2.00E+031

Cumulative fatalities/injuries from traffic impacts

I transport employee TOTAL
FATALITIES |.2OE+00 2.52E+01 2.52E+01
INJURIES 2.E+00 2.00E+03 2.00E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC 9.75E-02 0.00E+00 = 0
LWC = 2.45E-02 0.00E+00 = 0
Fatality = 3.20E-05 0.00E+00 = 0

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 1.04E+05 = 2288
LWC = 1.10E-02 1.04E+05 = 1144
Fatality = 3.20E-05 1.04E+05 = 3.328

TOTALS

INJUR 4.29E+03
FATAL 2.85E+01
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REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-96

DATA : ExSitu/InSituCombo w/o RF CaseO9
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

19516 66 PCT

NET EFFECT OF
FROZEN ELEMENTS

0 = .0 PCT

NUM ELEMENT

1 Current Operations
5 Capital Treatment
7 Operations Waste Ret. & Transfer
4 Capital Waste Ret. & Transfer
a Operations Treatment
NET EFFECT OF FROZEN ELEMENTS

------------- |1++
----------- ++ .

++

UNIT CORRECT .PROTECT
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I__ _ _ I I II
ONSITE DRY STORAGE ALTERNATIVE

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 1.00E+02 1.00E+01 1.00E+03

Total 1.00E+03

Offsite Truck trips km/trip total
encasement pipe 1.40E+01 8.00E+02 1.12E+04
WESF modification 2.00E+02 1.40E+02 2.80E+04

Total 3.92E+04

Capsule Transport
Onsite Truck I trips km/trip total

to dry storage 1.84E+02 3.20E+01 5.89E+03
Total 5.89E+03

Onsite Truck (km) 6.89E+03
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 3.92E+04
Offsite Rail (km) 0.00E+00

EMPLOYEEVEHICLE
Routine person-yr trip/yr |km/trip car pool total

Const. 2.10E+02 2.60E+02 1.40E+02 7.41E-01 5.66E+06
Packaging 1.94E+02 2.60E+02 1.40E+02 7.41E-01 5.23E+06
Storage 8.90E+02 2.60E+02 1.40E+02 7.41E-01 2.40E+07

Total 3.49E+07

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 3.92E+04 5.00E-02 1.96E+03
Rail 0.00E+00 5.00E-02 0.00E+00

Suburban
Truck 3.92E+04 5.00E-02 6.89E+03 8.85E+03
Rail 0.00E+00 5.00E-02 0.00E+00

Rural
Truck 3.92E+04 9.002-01 3.53E+04
Rail 0.00E+00 9.OOE-01 0.00E+00

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km I suburban km rural km
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truck rail truck rail truck rail
1.96E+03 0.00E+00 8.85E+03 0.00E+00 3.53E+04 0.00E+00

urban truck fat/km 7.50E-09 1.47E-05
urban truck inj/km 3.70E-07 7.25E-04
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 1.15E-04
sub truck inj/km 3.80E-07 3.36E-03
sub rail fat/km 1.70E-08 0.00E+00
sub rail inj/km 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 1.87E-03
rural truck inj/km 8.OOE-07 2.82E-02
rural rail fat/km 1.70E-08 0.00E+00
rural rail inj/km 3.30E-08 0.00E+00

iTOTAL FATALITIES 2.00E-03
TOTAL INJURIES 3.23E-02

Fatalities/Injuries resulting from Employee vehicle accidents

km Irate/km TOTAL
fatalities 3.49E+07 8.98E-09 3.13E-01
injuries 3.49E+07 7.14E-07 2.49E+01

Cumulative fatalities/injuries from traffic impacts

I~ I transport employee TOTAL
jFATALITIES 2.00E-03 3.13E-01 3.15E-01
INJURIES 3.23E-02 2.49E+01 2.50E+01

CONSTRUCTION ACCIDENTS
I rate person-yr
TRC = 9.75E-02 2.10E+02 = 20.475
LWC = 2.45E-02 2.10E+02 = 5.145
Fatality 3.20E-05 2.10E+02 = 0.00672

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 1.08E+03 = 23.848
LWC 1.10E-02 1.08E+03 = 11.924

_ _ Fatality = 3.20E-05 1.08E+03 = 0.034688

TOTALS
INJUR 6.93E+01
FATAL 3.57E-01
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OVERPACK AND SHIP ALTERNATIVE

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 0.00E+00 0.00E+00 O.OOE+00

Total 0.00E+00

Offsite Truck trips km/trip total
encasement pipe 0.00E+00| 0.002+00 0.00E+00
WESF modification 2.00E+02 1.40E+02 2.80E+04

Total 2.80E+04

Capsule Transport
Offsite Rail trips km/trip total

Yucca 5.00E+00 2.93E+03 1.47E+04
Total 1.47E+04

Onsite Truck (km) 0.00E+00
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 2.80E+04
Offsite Rail (km) 1.47E+04

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

Const. 1.00E+02 2.60E+02 1.40E+02 7.41E-01 2.70E+06
Packaging 5.10E+01 2.60E+02 1.40E+02 7.41E-01 1.38E+06
Storage 9.00E+01 2.60E+02 1.40E+02 7.41E-01 2.43E+06

Total 6.50E+06

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 2.80E+04 5.00E-02| |1.40E+03
Rail 1.47E+04 5.00E-02 7.33E+02

Suburban
Truck 2.80E+04 5.00E-02 0.00E+00 1.40E+03
Rail 1.47E+04 5.00E-02 7.33E+02

Rural
Truck 2.80E+04 9.00E-01 2.52E+04
Rail 1.47E+04 9.00E-01 1.32E+04

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km |suburban km rural km
truck Irail |truck Irail [truck Irail
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I 1.40E+03 7.33E+02 1.40E+03 7.33E+02 2.52E+04 1.32E+04
urban truck fat/km 7.50E-09 1.05E-05
urban truck inj/km 3.70E-07 5.18E-04
urban rail fat/km 1.70E-08 1.25E-05
urban rail inj/km 3.30E-08 2.42E-05
sub truck fat.km 1.30E-08 1.82E-05
sub truck injlkm 3.80E-07 5.32E-04
sub rail fat/km 1.70E-08 1.25E-05
sub rail inj/km 3.30E-08 2.42E-05
rural truck fat/km 5.30E-08 1.34E-03
rural truck inj/km 8.00E-07 2.02E-02
rural rail fat/km 1.70E-08 2.24E-04
rural rail inj/km 3.30E-08 _ 4.35E-04

TOTAL FATALITIES 1.61E-03
TOTAL INJURIES 2.1E-02

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 6.50E+06 8.98E-09 5.84E-02
injuries 6.50E+06 7.14E-07 4.64E+00

Cumulative fatalitles/injuries from traffic impacts

I transport employee TOTAL
FATALITIES 1.61E-03 5.84E-02 6.00E-02
INJURIES 2.17E-02 4.64E+00 4.66E+00

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 1.00E+02 = 9.751
LWC = 2.45E-02 1.OOE+02 = 2.45
Fatality = 3.20E-05 1.00E+02 = 0.0032

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 1.41E+02 = 3.102
LWC = 1.10E-02 1.41E+02 = 1.551
Fatality = 3.20E-05 1.41E+02 = 0.004512

TOTALS
INJUR 1.75E+01
FATAL 6.77E-02
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VITRIFY WITH TANK WASTE ALTERNATIVE

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 0.OOE+00 0.00E+00 _0.0E+00

E_ Total 0.00E+00

Offsite Truck trips km/trip total
encasement pipe 0.00E+00 0.00E+00 O.OOE+00
WESF modification 2.00E+02 1.40E+02 2.80E+04

Total 2.80E+04

Capsule Transport
Onsite Truck trips km/trip total

to vitrification plant 1.84E+02 3.20E+01 5.89E+03
Total 5.89E+03

Onsite Truck (km) 5.89E+03
Onsite Rail (km) 0.OOE+00
Offsite Truck (km) 2.80E+04
Offsite Rail (km) 0.00E+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

|Const. 1.00E+02 2.60E+02 1.40E+02 7.41E-01 2.70E+06
_ Packaging 5.102+01 2.60E+02 1.40E+02 7.41E-01 1.38E+06
Storage 9.00E+01 2.60E+02 1.40E+02 7.41E-01 2.43E+06

Total 6.50E+06

Distance traveled in population zones -

Urban Offsite km zone fraction Onsite TOTALS
Truck 2.80E+04 5.00E-02 1.40E+03
Rail 0.00E+00 5.00E-02 0.OOE+00

Suburban
Truck 2.80E+04 5.00E-02 0.OOE+00 I.AOE+03
Rail 0.00E+00 5.00E-02 0.00E+00

Rural
Truck 2.80E+04 9.00E-01 2.52E+04
Rail 0.00E+00 9.00E-01 0.00E+00

Fatalities/injuries resulting from Truck and Rail transportation accidents
urban km Isuburban km rural km
truck rail Itruck Irail Itruck ' rail
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1.40E+03 0.00E+00 1.40E+03 0.00E+00 2.52E+04 0.00E+001
urban truck fat/km 7.50E-09 1.05E-05|
urban truck inj/km 3.70E-07 5.18E-04|
urban rail fat/km 1.70E-08 | 0.OOE+00
urban rail inj/km 3.30E-08 | 0.00E+00
sub truck fat.km 1.30E-08 1.82E-05
sub truck inj/km 3.80E-07 5.32E-04
sub rail fat/km 1.70E-08 0.OOE+00
sub rail inj/km 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 1.34E-03,
rural truck inj/km 8.00E-07 2.02E-02
rural rail fat/km 1.70E-08 0.00E+00
rural rail inj/km 3.30E-08 0.00E+00

TOTAL FATALITIES 1.36E-03
TOTAL INJURIES 2.12E-02

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 6.50E+06 8.98E-09 5.84E-02
injuries 6.50E+06 7.14E-07 4.64E+00

Cumulative fatalities/lnjuries from traffic impacts

transport employee TOTAL
FATALITIES 1.36E-03 5.84E-02 5.97E-02
INJURIES 2.12E-02 4.64E+00 4.66E+00

CONSTRUCTION ACCIDENTS
Irate person-yr

TRC = 9.75E-02 1.00E+02 = 9.75
LWC = 2.45E-02 1.00E+02 = 2.45
Fatality = 3.20E-05 1.00E+02 = 0.0032

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 1.41E+02 = 3.1021
LWC = 1.10E-02 1.41E+02,= 1.551
Fatality = 3.20E-05 1.41E+02 0.004512 -

TOTALS
INJUR 1.75E+01

IFATAL 6.74E-02
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I I II
IN SITU FILL AND CAP

Construc on-(W-314)
Offsite Truck bips km t p total

ltestee 5.30E+01 8.00E+02 4.24E+04
cement 1.00E+02 1.40E+02 1.40E+04
miscellaneous 5.30E+01 1.40E+02 7.42E+03

Total 6.38E+04

Onsite Truck tips kmArp yr total
borr 8 + 1.38E+03 1.GOE+01 1.38E+04

Total 1.386+04

Grout Fill MUSTs
Construction

Onsito Truck hips kroVp total
isand rav l 2.20E+03 1.00E+01 2.20E+04

I I Total 2.20E"+04
Offsite Truck bdps }kmrip total

Jcement 4.63E+02 1.40E+02 6.48E+04
|Portiand/Seattle 0.00E+00 O.00E+00 } 0.00E+00

worpsy km/trp yr
mlscellaneous 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 6.48E+04

Processjnp
OffsttTruck tips/yr kMp yr total

glassformer/cten 0.00E+00 0.00E+00 0.00E+00 0.00E+00
rmiscellaneous 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 0.00E+00

Offsito Rail tdps/r kmftip yr total
issorerchem 0.00E+00 0.00E+0O 0.00E+00 0.00E+00

s Total 0.00E+00

VITRIFIED HLW TRANSPORT
CiTi Rail j r ps kmip total

Yu= Mountain 0.00E+00 0.00E+00 0.00E+00
Total 0.00E+00

CLOSURE
Onsite Truck 1yd |tdp/cuyd km/trip total

fill 9.03E+05 1.00E-01 1.00E+01 9.03E+05
silt } {_____ 4.93E+05 1.00E-01 3.00E+01 1.48E+06

8.34E+05 1.00E-01 3.20E+01 2.67E+06
ag/sand 5.43E+05 1.006-01 1.00E+01 5.43E+05

Total 5.59E+06

Onsite Truck (km) 5.63E+06
Onsite Rail (km) 0
Offsite Truck (km) 1.29E+05
OffsIte Rail (kon) 0.00E+00

EMPLOYEEVEHICLE
Routine person-yr tuipyr km/nrip carpool total

I 1-314 I1.63E+02 2.60E+02 1.40E+02 7.41E-01 4.40E+06
|0ps/D&D 12.39E+04 2.60E+02 1.40E+02 7.41E-01 6.45E+08

Fil Tanks wilh Gravelz Consi. 9.50E+01 2.606+02 1.40E+02 7.41E-01 256E06
Ops/D&D 1.51E+03 2.60E+02 1.40E+02 7.41E-01 4.07E+07

Closure 4.67E+02 2.60E+02 1.40E+02 7.41E-01 1.26E+07
Iotal 2.61E+04 Tbtal 7.05E+08

Distance traveled in population zones
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Urban Offsite km zone fraction Onsite TOTALS

Truck 1.29E+05 5.00E-02 643E+03
Rail 0.00E+00 5.00E-02 0.00E+00

Suburban
Truck 1.29E+05 5.00E-02 5.63E+06 5.64E+06
Rail 0.00E+00 5.00E-02 0.00E+00

Rural
Truck 1.29E+05 9.00E-01 1.16E+05
Rail 0.00E+00 9.00E-01 0.00E+00

Fatalltiesnjuries reaulling from Trk and RiL transportation accidents
urban km suburban Imn rural km
truck rail truck rail truck rail
6.43E+03 0.00200 5.64E+06 0.00E+00 1.16E+05 0.00E+00

urbantruckfanm 7.50E-09 4.82E-05
urban truck Injkml 3.70E-07 2.38E-03
urban rail fatkm 1.70E-08 0.00E+00
urban rail in/km 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 7.33E-02
sub truck inamrn 3.80E-07 2.14E+00
sub rail fattkm 1.70E-08 0.00E+00
sub rail injkm | 3.30E-08 0.00E+00
rural ruck fatkm 5.30E-08 6.14E-03
rural truck Inl'm 8.00E-071 9.26E-02,
rural rail fanm 1.70E-08 0.00E+00
rural rail i/km 3.30E-08 0.002+00

TOTAL FATALITIES 7.95E-02
TOTAL INJURIES 2.24E+00

Falalitiesfinjuries resulting from Employee vehicle accidents

km rate/km iTOTAL 1 1
|fatalites 7.05E+08 o.sE-0ej91 6._E+
injuries I 7.05E+08 7.14E-071 5.03E+02j

Cumulative fatalities/inudes from baflic impacts

_transport -employee ITOTAL
FATALITIES 7.95E-02 6,33E+00 6.41E+00

I 2.24E+00 5.03E+2 5.06E+02 _ _I

CONSTRUCTION ACCIDENTS
rate person-yr

TRC - 9.75E-02 7.25E+02 - 70.6875
LWC = 2.45E-02 7.25E+02 = 17.7625
Fatality = 3.20E-05 7.25E+02 = 0.0232

OPERATION ACCIDENTS
rate person-yr

TRC - 2.20E-02 2.54E+04 - 559.02
LWC= 1.10E-02 2.54E+04 = 279.51
Fatality 3.20E-05 2.54E+04 * 0.81312

TOTALS

INJUR 1.14E+03
FATAL 7.25E+00
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EX SITU COMBINATION

RETRIEVAL
Waste Transport total

Onsite Truck O.DOE+O

Construction
Offsite Truck trips/yr kn/lp yr total

[concrete 2.40E+02 1.40E+02 2.OOE+01 6.72E+05
raw material 2.25E+01 8.OOE+02 2.00E+01 3.60E+05
equipment .25E+01 1.00E+04. 2.OOE+01 2.50E+06
|miscellaneous 2.60E+03 1.40E+02 2.00E+1 I7.28E+06
steelW-314 5.30E+01 8.OOE+02 4.24E+04

|cement/mlscW-314 1.53E+02 1.40E+02 2.14E+04 Total 1.09E+07
Offste Rail trips/yr kmrp yr total

)rawmsterial 5.00E+00 8.OOE+02 2.00E+01 8. E+04 Total 8.OOE+04
Onsite Truck

IborrW-314 1.38E+03 1.OOE+01 1.38E+04 Total 1.38E+04
VITRIFICATION

Construction
Onsite Truck trps kmp total

|borrow 8.40E+04 1.00E+01 8.40E+05 Total 8.40E+05

Offsite Truck trips km/trip _ _total

concrete 2.30E+04 1.40E+02 3,22E+06
steel 9.10E+03 8.00E+02 7.28E+06

tips/yr kmrp yr
miscellaneous 3.15E+03 1.40E+02 I.DOE+01 4.41E+06 Total 1A9E+07

Processing
Offsite Truck trips/yr _kmrp yr |total

glassformer/chem 1.30E+03 8.00E+02 1.90E+01 1.98E+07
miscellaneous 2.60E+03 1.40E+02 1.90E+01 6.92E+6 Total 2.67E+07

Offsite Rail tripsfyr kn/trIp yr total
glassformer/em 1.37E+02 8.00E+02 1.90E+01 2.08E+06 Total 2,08E+06

VITRIFIED HLWTRANSPORT
Offste Rail I trips km/trip total

Yucca Mountain 4.18E+02 4.28E+03 1.79E+06 Total 1.79E+06

CLOSURE
Onsfte Truck w yd trip/a yd kmrp total

fill 9.36E+05 1.OOE-O1 1.OOE+01 9.36E+05
jsift 6.67E+05 I.DOE-01 3.00E+01 2.00E+06
riprap - |1.04E+06 I.OOE-01 3.20E+01 3.33E+06

Jag/sand | _ 7.78E+05 I.DOE-01 1.00E+01 7.78E+05 Total 7.04E+06
GROUT FILL IMUST

Onsite Truck sand/gravel 2.20E+03 1.OOE+01 2.2DE+04 Total 2.20E+04
Offsite Truck cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (km) 7.92E+06
Onsite Rail (kIn) 0 .00E+00
Offsite Truck (km) 5.25E+07
Offsite Rail (km) - 3.95E+06

EMPLOYEE VEHICLE
Retrieval person-yr trip/yr km/tip car pool total

Const. 6.36E+03 2.60E+02 1.40E+02 7.41E-01 1.72E+08
}Ops/D&D 2.24E+04 2.60E+02 1.40E+02 7.41E-01 6.04E+08

Vitrification
lConst. 1.19E+04, 2.60E+02 1.40E+02 7.41E-01 3.21E+08
|0ps/D&D 1.04E+04 2.60E02 1.40E+02 7.41E-01 2.81E+08

Fill tank
lConst. 5.70E+01 2.60E+02 1.40E+02 7.41E-01 1.54E+06
TOps)D&D 9.06E+02 2.60E+02 1.40E+02 7.41E-O1 2.44E+07

Closure 5.74E+02 2.O6E+02 1.40E+02 7.41E-OI 1.55E+07
W-314 i.63E+02 2.60E+02 1.40E+02 7.41E01 4.AOE+06 Total 1.42E+09

T- N
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Distance traveled in population zones

Urban Offseit um zone fraction Onsite TOTALS
Truck 5.25E+07 5.00E-02 2.63E+06
Rail 3.95E+06 5.002-02 1.98E+05

Suburban
Truck 5.25E+07 5.00E-02 7.92E+06 1.052+07
Rail 3.95E+06 5.002-02 1.98E+05

Rural
Truck .25E+07 9.00E-01 4.73E+07
Rail 3.95E+06 9.00E-01 3.56E+06

FatalitIes/Injuries resu ting from Truck and Rail transportation accidents
urban km Isuburban km rural Im
truck rail truck rail truck rail
2.63E+06 1.98E+05 1.05E+07 1.98E+05 4.73E+07 3.56E+06

urban truck fatlum, 7.50E-09 1.97E-02 _

urban truck 1nykm 3.70E-07 9.72E-01
urban rail fat/um 1.70E-08 3.36E-03
urban rail inukm 3.30E-08 6.52E-03
sub truck fat.ln 1.30E-08 } 1.37E-01
sub truck lnykm 3.80E-07 4.01E+00
sub rail fat/um 1.70E-08 3.36E-03
sub rail inykm 3.30E-08 6.52E-03
rural truck fat/km 5.30E-08 2.51E+00
rural truck nykm 8.00E-07 3.78E+01
rural railfat/ku,, 1.70E-08 6.05E-02
rural rail injlkme 3.30E-08 1.17E-01

TOTAL FATALITIES 2.73E+00
TOTAL INJURIES 4.29E+01

Fatalitles/Injures resulting from Employee vehicle accidents

kmn rate/kml- TOTAL
fatalities 1.42E+09 8.98E-09 1.28E+01 I
injuries 1.422+09 7.14E-07 1.02E+03

Cumulative fatalitiesInjuries from traffic impacts

transport employee TOTAL
FATALITIES 2.73E+00 1.28E+01 1.55E+01
INJURIES 4.29E+01 1.02E+03 1.06E+03

CONSTRUCTION ACCIDENTS
I rate person-yr

TRC = 9.75E-02 1.91E+04 - 1.86E+03
SLWC= 245E-02 1.91E+04 = 4.67E+02
FatalIty 3.20E-05 1.91E+04 = 6.10E-01

OPERATION ACCIDENTS
rate person-yr

TRC = I 2.20E-02 3.37E+04 = 7.42E+02
LWC - I 1.10E-02 3.37E+04 3.71E+02
Fatality - 3.20E-05 3.37E+04 * 1.08E+00

TOTALS _

_____ NJUR |3.66E+03 _____

FATAL |1.72E+01 ___ ______ ___
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LONG-TERM MANAGEMENT ALTERNATIVE

RETRIEVAL
Waste Transport

Onsite Truck 0.00E+00r r- Total 0.002+00
Construction

Offsite Truck trips/yr km/trip yr total
concrete 0.00E+00 0.00E+00 0.00E+00 0.00E+00,
raw material 0.00E+00| 0.002+00, 0.00E+00 0.OOE+00

- equipment( 0.00E+00 0.00E+001 0.00E+00 0.00E+00
miscellaneous 0.00E+00 0.00E+001 0.00E+00 0.00E+00

Total 0.00E+00

Offsite Rail trips/yr km/trip yr total
raw material 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 0.00E+00

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 3.24E+04 1.OOE+01 3.24E+05

Total 3.24E+05
Offsite Truck trips/yr km/trip yr total

miscellaneous 5.20E+03 1.40E+02 1.90E+01 1.38E+07
trips km/trip

Tri-Cities 2.01E+04 1.40E+02 2.81E+06
Portland/Seattle 7.75E+03 8.00E+02 6.20E+06

Total 2.28E+07

Onsite Truck (km) 3.24E+05
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 2.28E+07
Offsite Rail (km) 0.00E+00

EMPLOYEE VEHICLE
Routine 1person-yr trip/yr km/trip car pool total

Const. 3.75E+03 2.60E+02 1.40E+02 7.41E-01 1.01E+08
Ops 1.04E+05 2.60E+02 1.40E+02 7.41E-01 2.81E+09

Total 2.91E+09

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
|Truck 2.28E+07 5.00E-02 1.14E+06
Rail 0.00E+00 5.00E-02 0.00E+00

Suburban
Truck 2.28E+07 5.00E-02 3.24E+05 1.47E+06
Rail 0.00E+00 5.00E-02 0.00E+00

Rural ____ ____

Truck 2.28E+07 9.00E-01 2.06E+07
Rail 0.00E+00 9.00E-01 0.00E+001
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Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
1.14E+06 0.00E+00 1.47E+06 0.00E+00 2.06E+07 0.00E+00

urban truck fat/km 7.50E-09 8.57E-03
urban truck inj/km 3.70E-07 4.23E-01
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 1.912-02
sub truck inj/km 3.80E-07 5.57E-01
sub rail fat/km 1.70E-08 0.00E+00
sub rail inj/km 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 1.09E+00
rural truck inj/km 8.00E-07 1.64E+01
rural rail fat/km 1.70E-08 0.00E+00
rural rail Ini/km 3.30E-08 0.00E+00

TOTAL FATALITIES 1.12E+00
TOTAL INJURIES 1.74E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 2.91E+09 8.98E-09 2.61E+01
injuries 2.91E+09 7.14E-07 2.08E+03

Cumulative fatalitiesfinjuries from traffic impacts

I transport employee TOTAL
FATALITIES 1.12E+00 2.61E+01 2.72E+01
INJURIES 1.74E+01 2.08E+03 2.09E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 3.75E+03 = 365.625
LWC = 2.45E-02 3.75E+03 = 91.875
Fatality = 3.20E-05 3.75E+03 = 0.12

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 1.04E+05 = 2288
LWC = 1.10E-02 1.04E+05|= 1144
Fatality = 3.20E-05 1.04E+05,= 3.328,

TOTALS
INJUR 4.75E+03

,FATAL 3.07E+01
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{TOTAL ALTERNATIVE PHASED IMPLEMENTATION 1 AND 2

RETRIEVAL
Waste Transport { total

Onsite Truck 1.25E+04 Total 1.25E+04

Construction
Offsfte Truck trips/yr kn/ip yr total

concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
Srawmaterial 4.50E+01 8.00E+02 2.00E+01 7.20E+05
equipment 2.50E+01 1.00E+04 2.00E+01 5.00E+06
miscellaneous 5.20E+03 1.4E+02 2.00E+01 1.46E+07
borrow (W-314) 1.38E+03 1.00E+01 1.38E+04 Total 2.16E+07

Offsfte Rail trips/yr km/tp yr total
[raw material 1.00E+01 8.00E+02 2.00E+01 1.60E+05
[steel (W-314) 5.30E+01 6.00E+02 4.24E+04
Icement(W-314) 1.00E+02 1.40E+02 1.40E+04 Total 2,16E+05

VITRIFICATION
Construction

Onsite Truck trips km/tip total
borrow 1.44E+05 1.00E+01 1.44E+06 Total 1.44E+06

Offsite Truck trips -km/rp total
concrete 2.61E+04 1.40E+02 3.65E+06
steel 9.70E+03 8.00E+02 7.76E+06
miscellaneous 3.11E+04 1.40E+02 4.35E+06 Total 1.58E+07

Processing
Offsite Truck trips km/tip total

afassformerichem 1.65E+04 8.00E+02 1.32E+07
miscellaneous 1.03E+05 1.40E+02 1.44E+07
process material 3.00E+04 1.40E+02 4.20E+06 Total 3.18E+07

Offste Rail trips km/rip total
glassformerichem 3.00E+03 8.00E+02 2.40E+06 Total 2.40E+06

VITRIFIEDIILWTRANSPORT
Offshe Rail trips |kmirip |total

Yu= Mountain 8.35E+02 4.28E+03 3.57E+06 Total 3.57E+06

CLOSURE
OnsfteTruck ouyd trip/cu yd km/trip total

it'll 9.86E+05 1.OE-01 1.00E+01 9.86E+05
sint 8.53E+05 1.00E-1 3.00E+01 2.56E+06
Howa 1.22E+06 1.00E-01 3.20E+01 3.90E+06
ag/sand |1.00E+06 1.00E-01 1.00E+01 1.00E+06
groutfill sand MUST 2.20E+03 1.00E+01 2.20E+04 Total 8.47E+06

Offste Truck s kM/trip total
groutfill ent IMUS 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsihe Truck (km) 9.92E+06
Onste Rail(kn) 0.00E+00
Offsite Truck (km) 6.93E+07
Offste Rail (krm) 6.19E+06

EMPLOYEE VEHICLE
Phas I person..yrtipyr ktrip carpool total

Const. I 1.16E+04 2.60E+02 140E+02 7.412-01 3.13E+08
Ops/D&D 6.77E+03 2.60E+02 1.40E+02 741E-01 1.83E+08

Phas 2
1.98E+04 2.60E+02 1.40E+02 7.41E-01 6.34E+08

Ops/D&D 4.91E+04 2.60E+02 1.40E+02 7.41-01 1.32E+09

} Total 2.35E+09}
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Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 6.93E+07 5.00E-02 3.46E+06
Rail 6.19E+06 5.00E-02 3.10E+05

Suburban
Truck 6.93E+07 5.00E-02 9.92E+06 1.34E+07
Roil 6.19E+06 5.00E-02 3.10E+05

Rural ____ ____

Truck 6.93E+07 9.GOE-01 6.24E+07
Rail 6.19E+06 9.00E-01 5.57E+06

Fatalities/Inuries resu tIng from Truck and Rail transportation accidents
urban km suburban km rural km
truck ril truck rap truck rail _

3.46E+06 3.10E+05 1.34E+07 3.10E+05 6.24E+07 5.57E+06
urban truck fat/km 7.50E-09 2.60E-02
urban truck injkm 3.70E-07 1.28E+00
urban rail fat/km 1.70E-08 5.26E-03
urban rail inj/km 3.30E-08 1.02E-02
subtruckfat.Lkm 1.30E-08 1.74E-01
sub truck knj/i 3.80E-07 5.09E+00
sub rail fat/km 1.70E-08 5.26E-01
sub rail inj/kn 3.30E-08 1.02E-02
rural truck fat/kn 5.30E-08 I 3.31E+001
rural truck inj/km 8.00E-07 4.99E+01 I
rural rail fat/n 1.70E-08 9.47E-02
rural rail In /km 3.30E-08 _ _ 1.84E-01

TOTAL FATALITIES 3.61E+00
TOTAL INJURIES 5.65E+01

Fatalitles/Injures resulting from Employee vehicle accidents

km Tate/km }TOTAL

fatalities 2.35E+09 8.98E-09 2.11E+011
injuries 2.35E+091 7.14E-07 1.68E+03

Cumulative fatalies/Injuries from traffic Impacts

_ transport employee TOTAL
IFATALITIES 3.61E+00 2.11E+01 2.47E+01
INJURIES 5.65E+01 1.68E+03 1.74E+03

CONSTRUCTION ACCIDENTS
rate person-yr _

TRC = 9.75E-02 3.14E+04 - 3061.5
ILWC = I 2.45E-02 3.14E+04 = 769.3
Fatality= 3.20E-05 3.14E+04 - 1.0048

I I
OPERATION ACCIDENTS

rate person-yr
TRC - 2.20E-02 5.59E+04 - 1229.14

|LWC . 1.10E-02 5.59E+04 - 614.57
|Fatality - 3.20E-05 5.59E+04 = 1.78784

TOTALS
INJUR 6.03E+03
FATAL 2.75E+01
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PHASE I IMPLEMENTATION SUB-ALTERNATIVE

RETRIEVAL

WASTE TRANSFER SYSTEM UPGRADE W-314)
OnsifteTruck trips knmrp total

Iborrow I 1.38E+03 1.00E+00 1.38E+03 Total 1.38E+03

Offsite Truck
steel 5.30E+01 8.00E+02 4.24E+04
cement 1.00E+02 1.40E+02 1.40E+04 Total 5.64E+04

VITRIFICATION _______

Construction
Onsite Truck trips km/trip total

[borrow 1.96E+03 1.OE+01 1.96E+04 Total 1.96E+04

Offsite Truck trips lkmrip total
conrete 1.20E+03 1.40E+02 1.BBE+05
steel 7.32E+03 8.00E+02 5.86E+06
miscellaneous 3.18E+03 1.40E+02 4.45E+05 Total 6.47E+06

Processing
OffsiteTruck - trips kmrip total

glassformer/chem 3.50E+03 8.00E+02 - 2.80E+06 _ _

Jlassfomer/chem 3.57E+03 1.40E+02 5.00E+05'
[miscellaneous 5.20E+04 1.40E+02 _ 7.28E+06 Total 1.06E+07

Offsite Rail trips kmVtrtp total
glasrrem 2.182+02 8.00E+02 1.74E+05 Total 1.74E+05

VITRIFIED HLW TRANSPORT

SITE RESTORATION
Onsite Truck I trips Ikm/trip total

centaminated waste 1.50E+03 1.61E+01 2.42E+04
noncont. waste 6.23E+04 1.61E+01 1.00E+06 Total 1.03E+08

GROUT FILL IMUST

OnsfteTruck(km) 1.05E+06
Onsite Rail (km) 0.00E+00 _______

Offsite Truck(at) 1.71E+07
Offshe Rail (km) 1.74E+05 _______

EMPLOYEE VEHICLE
person-yr tip/yr km/trip car pool total

Const. 1.07E+04 2.60E+02 1.4DE+02 7.41E-01 2.892+08
Ops/D&D 6.93E+03 2.60E+02 1.40E+02 7.41E.01 1.87E+08 Total 4.76E+08
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Distance traveled In population zones

Urban Offaite kn zone fraction Onslte TOTALS
Truck 1.71E+07 5.00E-02 8.55E+05
Rail 1.74E+05 5.00E-02 8.72E+03

Suburban _

Truck 1.71E+07 5.002-02 1.05E+06 1.90E+06
Rail 1.74E+05 5.00-02 6.72E+03

Rural
Truck 1.71E+07 9.00-01 1.54E+07
Rail 1.74E+05 9.00E-01 1.57E+05

Fatalitles/injuries resulting from Truck and Ra i transportation accidents
I___ jurban km suburban km rural In

truck rail truck rail truck rail
8.55E+05 8.72E+03 1.90E+06|8.72E+03 1.54E+0711.57E+05

urban truck fat/km 7.50E-09 6.41 E-03
urban truck in/km | 3.70E-07 3.16E-01
urban rail fat/kn 1.70E-08 1.48E-04
urban rall Inp/km 3.30E-08 2.88E-04
sub truck fat.kn 1.30E-08 2.47E-02
sub truck lnlkm 3.80E-07 7.23E-01
sub rallfa/km 1.70E-08 1.48-04
sub rail Inykm 3.30-08 2.8BE-04
ruraltruck fatkm 5.30&-08 8.16E-01
rural truck ini/km 8.00-07 1.23E+01
rural rail fat/o 1.70E.081 2.67E-03,
rural rail Injkm 3.30-08 5.18-03

TOTAL FATALITIES 8.50E-01
TOTAL INJURIES 1.34E+01

Fataltles/lnjuries resulting from Employee vehicle accidents

fataitie ______kmn {ratekm JTOTAL
fatalities 4.76E+081 8.98E-09|14.27E+00 ____ ________

Injuries 4.76E+08 7.142&07| 1 341

Cumulative fatalitieslinjuries from traffic impacts

transport employee TOTAL
FATALITIES 8.50E-01 4.27E+00 5.12E+00
INJURIES 1.34E+01 3.40E+02 3.53E+02

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75-02 1.07E+04 - 1043.25
LWC. 2.45-02 1.07E+04 - 262.15
Fatality = 3.20E-05 1.07E+04 - 0.3424

OPERATION ACCIDENTS
rate person-yr

TRC - 2.20E-02 6.93E+03 = 152.46
LWC = 1.10-02 6.93E+03 76.23

P RFatality- 3.202-05 6.93E+03 0.22176

TOTALS
INJUR 1.55E+03
FATAL 5.68E+00
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I 1 _ _ _ I I _

} |EX SITU NO SEPARATIONS ALTERNATIVE |
]CALCINATION I - |

RETRIEVAL i_ _ _ _t

Waste Transport [total | _* OnsiteTruck ] j 1.25E+04]Total 1.25E+04

Construction I | | | _ I
Offsite Truck I WtipS/yr ksMfip yr f1otal

concrete I | 4.80E+02 1.40E+02 2.00E+011 1.34E+06
raw material 4.50E+01 8.00E+02 2.00E+011 7.20E+05

ul nent| 2.50E+01 1.002+04 2.00E+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07
steel W-314 5.30E+01 8.00E+02 _ 4.24E+04
cament/mIscW-314 1.53E+02 1.40E+02 2.14E+04 Total 2.17E+07

Offse Rail itripsyr kmip yr total
jrvwmaterial 1.00E+01 8.00E+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Trick
borrowW-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

CALCINATION I I
Construdion I

Onsite Truck I trips km rip total
bOrrrw 3.30E+04 1.00E+01 3.30E+05 Total 3.30E+05

Offshite Truck I trips km'tip total
Try Cities _ 3.40E+04 1.40E+02 4.76E+06
Portland/Seattle 1.07E+04 8.00E+02 8.56E+06

tripstyr kTrip yr
miscellaneous 5.20E+03 1.40E+02 5.50E+00 4.00E+06 Total 1.73E+07

processing
Offsite Truck trips/yr kmrfp yr total

Portand/Seattle 8.87E+02 8.00E+02 1.50E+01 1.06E+07
miscellaneous 5.20E+03 1.40E+02 1.50E+01 1.09E+07 Total 2.16E+07

Offsite Rail trips/yr kmtip jyr total
Portland/Seattle 1.03E+02 8.00E+021 1.50E+01 1.24E+06 Total 1.24E+06

CALCINED HLWTRANSPORT
Offsfte Rail I trips km/trp total

Yucca Mountain 4.15E+03 4.28E+03 1.78E+07 Total 1.78E+07

CLOSURE
Onsite Truck cu yd trip/ yd km/rp total

fill 9.86E+05 1.002-01 1.00E+01 9.86E+05
silt 4.93E+05 1.00E-01 3.00E+01 1.48E+06
__ pr_ p - 8.35E+05 1.002-01, 3.20E+01 2.67E+06
ag/sand 5.43E+05 1.00E-011 1.00E+01 5.43E+05 Total 5.68E+06

GROUT FILL IMUST
OnsiteTruck sand/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offsite Tuick cement 14.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (km) 6.06E+06
Onsite Rail (km) 0.002+00
Offsite Trick (km) 6.06E+07
Offsita Rail (km) 1.92E+07

EMPLOYEE VEHICLE
Retrieval person-yr trip/yr kmtrip carpoal total

|ConsE. i 1.06E+04 2.60E+02 1.40E+02 7.41E-01 2.' E+08
s 3.15E+04 2.60E+02 1.40E+02 7.41E-01 8.50E+08

Vitrification
Const. - 1.48E+04 2.60E+02 1.40E+02 741E-01 3.99E+08

|7JOps 9.78E+03 2.60E02 1.40E+02 7.41E-01 2.64E+08
Closure 4622 +0 2 1.40E+02 7.41E-01 1.25E+07
W-314 1.63E+02 .E+o2 140E+02 7.41E-01 4.40E+06 Total 1.82E+09

Itotal 6.73E+041

I I I
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Distance traveled in popuaion zones i

Urban jOffstte km zone fraction jOnsite |TOTALS

Truck I 6.06E+07 5.00E-021 3.03E+06
Rail I 1.92E+07 5.00E-02 I 9.58E+05

Suburban I
Truck 6.06E+07 5.00E-02 6.06E+06 9.09E+06
Rail 1.92E+07 5.00E-02 9.58E+05

Rural ___

Truck 6.06E+07 9.00E-01 5.46E+07 {

Rail 1.92E+07 9. 0 2E-lj 1.72E+07

Fatalrties/njMies resulting from Truck and Ra transportation accidents
urban km suburban km rural on
truck ral truck rail truck rail
3.03E+06 9.58E+05 9.092+06 9.58E+05 5.46E+07 1.72E+07

urban truck fat/km 7.50E-09 2.27E-02
urban truck inykm |.70E-07 1.12E+00
urban rail fat/km | 1.70E-08 1.63E-02
urban rail inykm 3.30E-08 3.16E-02
subtruckfatLkm 1.30E-08 1.18E-01
subtruckIn/km 3.80E-07 3.45E+00
subrailfatlkm 1.70E-06 1.63E-02
sub rall inykm 3.30E-08 3.16E-02
rural truck fatrkm 5.30E-08 2.89E+00
rUral truck inykm 8.00E-07 4.37E+01
rural rail fat/km 1.70E-08 2.93E-01
rural rail inykn 3.30E-08 5.69E-01

TOTAL FATALmES 3,36E+00 _

TOTAL INJURIES 4.89E+01

Fatalftlet/InparlNs resultin on Eployee vehicle accidents

likm ratelkm |TOTAL
fatalities 1.a2E+09 6.98E-091 1.63E+01
injuries 1.

822+Oj 7.14E-071 1.30E+03

Cunulative fatalitles/inuries from traffic impacts

transport employee TOTAL
FATALIES 3.36E+00 1.63E+01 1.97E+01
INJURIES 4.89E+01 1.30E+03 1.35E+03

CONSTRUCTION ACCIDENTS
rate peflo-yr

TRC - - 9.75E-02 2.60E+04 2.54E+03
LWC - 2.45E-02 2.60E+04 . 6.3aE+02
Fatality - 320E-05, 2.60E+04 - 8.33E-01

OPERATION ACCIDENTS
Irate person-yr

TRc: 2.20E-02 4.13E+04 9.08E+02
LWC . 1.10E-02 4.13E+04 4.54E+02
Fatality- 320E-05 4.13E+04 - 1.32E+00

TOTALS
INJUR 4.79E+03
FATAL 2.18E+01
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IEX SITU INTERMEDIATE SEPARATIONS ALTERNATIVE - REMEDIATION CALCS

RETRIEVAL
Waste Transport total

Onsite Truck 1.25E+04
[Total 1.25E+04

Construction
Offsfte Truck trips/yr km/trip yr total

_ conacete 4.60E+02 1.40E+02 2.00E+01 1.34E+06
- ,raw material 4.50E+01 &00E+02 2.OE+01 7.20E+05

equipment 2.50E+01 1.00E+04 2.00E+01 5.00E+06
_ mIscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07
steel W-314 5.30E+01 8.00E+02 4.24E+04
cement W-314 1.00E+02 1.40E+02 1.40E+04 Total 2.17E+07

Offsithe Rail trips/yr kn/rp yr total
}irnwaterial 1.00E+01 8.00E+02 2.002+01 1.60E+05 Total 1.60E+05

Onshte Truck
|borrowW-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Construction

Onsfte Truck trips "mrip total
borrow 1.69E+05 1.00E+01 1.69E+06

Total 1.96E+06
Offsite Truck trips km/ip total

concrete 5.45E+04 1.40E+02 7.63E+06
steel 1.51E+04 8.00E+02 1.21E+07

{ trips/yr |km/rp |yr
_ miscellaneous 7.54E+03 1.40E+02 1.00E+01 1.06E+07

Total 3.03E+07

Processing
Offaite Truck I rmps/yr kfMip yr total

glassforner/chem 2.30E+03 8.00E+02 1.90E+01 3.50E+07
fmiscellaneous 6.70E+03 1.40E+02 1.90E+01 1.78E+07

Total 5.2E+07

Offslte Rail tripsy kmp yr total
Iglassforer/chem 2.74E+02 8.00E+02 1.90E+01 4.16E+06

I I Total 4.16E+06

VITRIFIED HLWTRANSPORT {
Offaite Rail trips km/trip total

Yucca Mountain 8.35E+02 4,28E+03 3.57E+06
Total 3.57E+06

CLOSURE
Onsite Truck _ wyd W rip/i yd km/Vtrip total

till _0.00E+00 1.00E-01 1.00E+01 0.00E+00
silt 0.00E+00 1.00E-01 3.00E+01 0.00E+00

_ _riprp 0.00E+00 1.00E-01 3.20E+01 0.00E+00
Fag/sand 0.00E+00 1.00E-01 1.00E+01 0.00E+00

Total 0.00E+00
GROUT FIL. IMUST

OnsiteTruck sand/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offsite Truck cement 4.63E+02 140E+02 6.48E+04 Total 6.48E+04

OnsfteTruck (km) I 1.74E+06
Onsite Rail (km) 10.00+00
Offsite Truck (km) t 1.05E+08
Offsite Rail (km) 7.90E+06

EMPLOYEE VEHICLE
Retrieval person-yr trip/yr kaMp carpool total

TCns. 1.06E+04 2.60E+02 1.40E+02 7.41E-01 2.86E+08, - ,
3.74E+04 2.60E+02 1.40E+02 7.41E-01 1.01E+09 I

Vitrificationr ont. 1.986+04 2.602+02 1.40E+02 7.41E-01 5.34E+08
J Ops/D&D 1.73E+04 2.60E+02 1.40E+02 7.41E-01 4.67E+08

Closure 0.00E+00 2.60E+02 1.40E+02 741E-01 0.00E+00
Tota 2.30E+09
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Distance traveled in population zones

Urban _ Offsite km zone fraction Onsite TOTALS
Truck 1.05E+08 5.00E-02 5.24E+06
Rail 7.90E+06 5.00E-02 3.95E+05

Suburban
Truck 1.052+08 5.00E-02 1.74E+06 6.98E+06
Rail 7.90E+06 5.00E-02 3.95E+05

Rural
Truck 1.05E+08 9.00E-01 9.43E+07
Rail 7.90E+06 9.00E-01 7.11E+061

Fatalltles/Injuries resu ting from Truck and Ra transportation accidents
urban km |suburban km rural km
truck rail tuck rail truck rail

5.24E+06 3.95E+05 6.98E+06 3.95E+05 9.43E+07 7.112+06
urbantruck fatkm 7.50E-09 3.93E-02
urban truck Injkm | 3.70E-07 1.94E+00 _

urban ral fat/km 1.70E-08 6.71E-03
urban rail inykn 3.30E-08 1.30E-02
sub truck fat.km 1.30E-08 9.07E-02
sub truck injfkm 3.80E-07 2.65E+00
sub rail fat/kn 1.70E-08 6.71E-03
sub rail inyk n 3.30E-08 1.30E-02
rjraltruckfat/km 5.30E-08 5.00E+00
rumral truck inykn | 8.00E-07 7.55E+01 -

rural rail fat'km 1.70E-08 1.21E-01
rural rail in Bkm 3.30E-08 2.35E-01

TOTAL FATALITIES 5.262+00
TOTAL INJURIES 8.03E+01E

Fatalitiesfl nuries resulting from Employee vehicle accidents

km {raleikrn TOTAL
fatalities i2.30E+09 8.98E-09 2.06E+01
Injuries j2.30+09 7.14E-07 1.64E+03

Cumulative fatarltiesfinjuries from traffic impacts

transport employee TOTAL
FATALITIES 5.26E+00 2.06E+01 2.59E+01
INJURIES 8.03E+01 1.64E+03 1.72E+03

CONSTRUCTION ACCIDENTS
rate person-yr

WTRC_ - 9.75E-02 3.04E+04 2.96E+03
|LWC - 2.45E-02 3.04E+04 - 7.45E+02
JFatality- I 3.20E-05 3.04E+04 . 9.73E-01

OPERATION ACCIDENTS I
rate person-yr _

TRC 2.202-02 5.47E+04 = 1.20E+03
LWC . 1.10E-02 5.47E+04 - 6.02E+02
Fatality - 3.20E-05 5.47E+04 - 1.75E+00

TOTALS
INJUR 5.89E+03
FATAL 2.86E+01
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HX SITU NO SEPARATIONS ALTERNATIVE
VITRIFICATION - REMEDIATION CALCS

RETRIEVAL
Waste Transport total

Onsite Truck 1.25E+04 Total 1.25E+04

Construction
Offste Truck trips/yr knmrIp yr total

concrete 4.80E+02 1.40E+02 2.OOE+01 1.34E+06
raw material 4.SOE+01 8.00E+02 2.00E+01 7.20E+05
equipment 2.502+01 1.OOE+04 2.00E+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07
steel W,314 5.30E+01 8.00E+02, 4.24E+04
wement/miscW-314 1.53E+02 1.40E+02 2.14E+04 Total 2.17E+07

Offsite Rail trips/yr km/tp yr total
raw material 1.00E+01 8.00E+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
borrowW-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Construction

Onsite Truck trips kmrip total
borriw 1.18E+05 1.00E+01 1.18E+06 Total 1.18E+06

Offsite Truck trips km/lrp iotal
Try Cities 4.38E+04 1.40E+02 6.13E+06
Portland/Seattle 4.34E+04 8.00E+02 | 3.47E+07

trips/yr krip yr
miscellaneous 5.20E+03 1.40E+02 5.50E+00 4.00E+06 Total 449E+07

ProcessJng
Offsite Truck tips/yr krip yr total

Portand/Seattle 4.17E+02 8.OOE+02 1.50E+01 5.00E+06
miscelaneous 6.85E+03 1.402+02 1.50E+01 1.44E+07 Total 1.94E+07

Ofsite RailJ trips/yr km/trip yr total
|Portland/Seattle 1.03E+02 8.00E+02 1.50E+01 1.24E+06 Total 1.24E+06

VITRIFIED HILW TRANSPORT
Offsite Rail trips kmrip total

YuccaMountain 1.47E+04 4.28E+03 6.29E+07 Total 6.29E+07

CLOSURE
Onsite Truck cuyd trip/Cu yd kmrp total

fill 0.00E+00 1.00E-01 1.002+01 0.00E+00
sfit 0.OOE+00 1.00E-01 3.002+01 0.00E+00
iprap 0.00E+00 1.00E-01 3.20E+01 0.00E+00
jofsand 0.00E+00 1.00E-01 1.00E+01 0.00E+00 Total 0.00E+00

GROUT FILL MUST _

Onsite Truck sand/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offsite Truick cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04r I

Onsite Truck (km) 1.23E+06
Onsite Rail (km) J 0.00E+00
Offsite Truck (krn) J 8.60E+07
Offsie all (km) 6.43E+07

| T
EMPLOYEE VEHICLE{

Retrieval person-yr trip/yr km/rip carpool total
lConst. 1.06E+04 2.60E+02 1.40E+02 7.41E-01 2.86E+08

3.15E+04 2.60E+02 1.40E+02 741E-01 8.50E+08
VitrificationI

_ Const. 1.48E+04 2.60E+02 1.40E+02 7.41E-01 3.99E+08
ops 9.78E+03 2.60E+02 1.40E+02 7,41E-01 2.64E+08

Closure D000E+00 2.60E+02 1.40E+02 741E-01 0.002+00
6.67E+04 Total 1.80E+09

| | |
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Distance traveled in population zonesej

Urban Offsite km zone fraction Onsite TOTALS
Truck 8.60E+07 5.00-02 4.30E+06
Rail 6.43E+07 500E-02 3.22E+06

Suburban
Truck 8.60E+07 5.006-02 1.23E+06 5.53E+06
Rail 6.43E+07 5.00-02 3.22E+06

Rural
Truck 8.60E+07 9.00-01 7.74E+07
Rail 6.43E+07 9.00E-01 5.79E+07

Fatalrties/lnjuries resulting from Truck and Ral transportation accidents
urban km [suburban km rurai km
truck rail truck rail truck rail
4.30E+06 3.22E+06 5.53E+06 3.22E+06 7.74E+07 5.79E+07

urbantruckfat/km 7.50E-09 3.22E-02
urban truck in/km 3.70-07 1.59E+00 _

urban rail fatVkm 1.706-08 5.47E.02
urban rail injkm 3.30E-08 1.06E-01
sub truck fat.km 1.30E-08 7.19E-02
sub truck initkmu1 3.80-07 2.10E+00
sub rail fat/km 1.70E-08 5.47E-02
sub rail Inykm I 3.30-08 1.06E-01
rural truck fat/km 5.30-08 4.10E+00|
ruraltruck kn/km 8.00E-07 6.19E+01
rural rail fat/km 1.70E.08 9.84601
ruralrail nj/km 3.30-08 1.91E+00

TOTAL FATALIT1ES 5.30E+00
TOTAL INJURIES 6.77E+01

Fatalities/injuries resulting from Employee vehicle accidents

km rate/km ITOTAL . _

fatalities 1.80E+09 8.98609| 1.62E+01
injuries 1 1.80E+09 7.14-071 1.28E+031

Cumulative fataltiesinjuries from trffic impa 3

Stransport employee TOTAL
FATALITIES 5.30E+00 1.62E+01 2.15E+01
INJURIES 6.77E+01 1.28E+03 1.35E+03

CONSTRUCTION ACCIDENTS
rate person-yr

|TRC - I 9.75-02 2.54E+04 - 2.48E+03
ILWC - | 2.452-02 2.54E+04 - 6.22E+02
Fatality e 3.20-05 2.54E+04 = 8.13-01

OPERATIONACCIDENTS
rate person-yr

TRC a 2.20E-02 4.13E+04 . 9.08E+02
LWC 1.10E-02 4.13E+04 = 4.54E+02
Fatality = 3.20-05 4.13E+04 K 1.32E+00

TOTALS {
INJUR 4.74E+03
FATAL 2.36E+01
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EX SITU EXTENSIVE SEPARATIONS ALTERNATIVE - REMEDIATION CALCS

RETRIEVAL
Waste Transport total

Onsite Truck 1.25E+04 Total 1.25E+04

Construction
Offsite Truck trips/yr ktrip yr total

concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.00E+02 2.00E+01 7.20E+05
equipment 2.50E+01 1.00E+04 2.00E+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 I.46E+07
steel W-314 5.30E+01 8.D0E+02 | 4.24E+04
cementlmiscW-314 1.53E+02 1.40E+02 2.14E+04 Total 2.17E+07

OffsRe Rail trips/yr km/tp yr total
IrawmaerIa 1.00E+01 8.00E+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
l bIrrow 1.38E+03 1.00E+01 1.38E+04 Total 1.36E+04

VITRIFICATION
Construction

Onsite Truck trips km/p total
borow 2,12E+05 1.00E+01 2.12E+06 Total 2.12E+06

Offsite Truck trips km/rip total
Trf.Cfties 1.07E+05 1.40E+02 1.50E+07
Portland/Seattle 2.62E+04 8.00E+02 2.10E+07

I trips/yr km/trip yr
miscellaneous 5.20E+03 1.40E+02 9.00E+00 6.55E+06 Total 4.25E+07

Processing IOffsite Truck trips/yr km/trip yr total
glassformer/chem 2.17E+03 8.00E+02 1.90E+01 3.30E+07
miscellaneous 5.20E+03 1.40E+02 1.90E+01 1.38E+07 Total 4.68E+07

Ofsite Rail { trips/yr kntrip yr total
glassformer/chem 6-77E+02 8.00E+02 1.90E+01 1.03E+07 Total 1.03E+07

VITRIFIED HLW TRANSPORT
Offsile Ral trips kn/ip total

Yucca Mountain 4.00E+01 4.28E+03 1.71E+05 Total 1.71E+05

CLOSURE
Onsite Truck cw yd triplu yd kmrip total

fill 0.OOE+00 1.00E-01 1.00E+01 0.00E+00
silt 0.00E+00 1.00E-01 3.00E+01 0.00E+00
riprap 0.00E+400 1.00E-01 3.20E+01 0.00E+00
ag/sand 0.00E+00 1.00E-01 1.00E+01 0.00E+00 Total 0.00E+00

GROUT FILL IMUST
Onsite Truck sand/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offsite Truck cement 4.63E+02 1.40E+02 I 6.48E+04 Total 6.4BE+04r

Onsite Truck (km) 2.17E+06
Onsite Rail (km) [0.00E+00
Offsite Truck (kn) }1.11E+08 [
Offse Rail (km) j1.06E+07

EMPLOYEE VEHICLE
Retrieval person-yr trip/yr km/rip carpool total

TCs. 106E+04 2.60E+02 1.40E+02 7.41E-01 2.86E+08
0ps/D&D I3.74E+04 2.60E+02 140E+02 7.41E-01 1.01E+09}

vitrification
Cost I2.58E+04 2.60E+02 1.40E+02 7.41E-01 6.96E+08

Sps/D&D |6.95E+03 2.60E+02 1.40E+02 7.41E-01 1.87E+08
Closure 0.00E+00 2.60E+02 1.40E+02 7.41E-01 0.00E+00

8.08E+04 Total 2.18E+09
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Distance traveled in Population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 1.11E+08 5.00E-02 5.55E+06
Rail 1.06E+07 5.00E-02 5.31E+05

Suburban
Truck 1.112+08 5.00E-02 2.17E+06 7.72E+06
Rail 1.06E+07 5.00E-02 5.31E+05

Rural
Truck 1.11E+08 9.00E-01 1.00E+08
Rail 1.06E+07 9.00E-01 9.56E+06,

Fatalitiesllnjuries resu ting from Truck and Rail transportation accidents
I__ jurban km ]suburban kn rural km

truck rail truck rail truck rail
5.55E+06 5.31E+05 7.72E+06 5.31E+05 1.00E+08 9.56E+06

urban trucklatkm 7.50E-09 4.16E-02
urban buck in/km 3.70E-07 2.05E+00
urban rail fat/km 1.70E-08 9.03E-03
urban rail Injfkm 3.30E.08 1.75E-02
sub truck fat.kn 1.30E-08 1.00E-01
sub truck inj/kmfi 3.80E-07 2.93E+00
sub rail fatkin 1.70E-08 9.03E-03
sub rail injkm 3.30E-08 1.75E-02
ruraltruck fat'km 5.30E-08 5.30E+00
rural truck In 8.00E-07 8.00E+01
rural rail fat/Ikn 1.70E-08 1.63E-01
rural rail in nkm 3.30E-08 3.15E-01

TOTAL FATALITIES 5.62E+00
TOTAL INJURIES 8.53E+01 _

FatamltIes/n uies resulting from Employee vehicle accidents

km rateon TOTAL
fatalities 2.18E+09 8.98E-09 1.96E+01l _

injuries 2.18E+09 7.14E-07 1.56E+03 1

Cumulative fatalitlesiuries from traffic impacts

transport Vemployee TOTAL
FATALITIES 5.62E+00 1.96E+01 2.52E+01
INJURIES 8.53E+01 1.56E+03 1.64E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC - 9.75E-02 3.64E+04 - 3.55E+03
LWC I 2.45E-02 3.64E+04 - 8.92E+02
Fatality - 3.20E-05 3.64E+04 - 1.16E+00

OPERATION ACCIDENTS
rate person-yr _

TRC - 2.20E-02| 4.44E+04 - 9.76E+02
LWC = 1.10E-02 4.44E . 4.88E+02
Fatality = 3.20E-05 4.44E+04 - 1.42E+00

TOTALS
INJUR 6.17E+03 _ _

FATAL 2.78E+01 _
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IINSITU VITRIFICATION ALTERNATIVE- REMEDIATION CALCS_ I

RETRIEVAL
Waste Transport

Onsite Truck } 0.00E+00
Total 0.00E+00

Construotlon - (W-314) I
Offsite Truck tlps kmtrip total

steel 5.30E+01 8.00E+02 4.24E+04
Icement 1.00E+02 1.40E+02 1.40E+04
miscellaneous 5.30E+01 1.40E+02 7.42E+03

I__ Total 6.38E+04

Onsite Truck trips kmritp total
1.38E+03 1.00E+01 1.38E+04

Total 1.38E+04

VITRIFICATION
Construction

OnsiteTruck _ trips lm/trip total
borrow 2.12E+05 1.00E+01 2.12E+06

Total 2.12E+06
Offse Truck trips/yr kmrip yr total

miscellaneous 5.20E+03 140E+02 1.90E+01 1.38E+07
Total 1.38E+07

Offse Rail cars trip/cars krnip total
steel }2.60E+03 5.00E-02 8.00E+02 1,04E+05
cment 1.70+03 5.o E-02 8.002+02 6.80E+04

Total 1.72E+05
Prcoessinp

Offshe Truck Wips/yr kMrp yr total
m scellane Ous 5.20E+03 1A0E+02 1.20E+01 8.74E+06

Total 8.74E+06

Offsie Rail trpslyr kmtrip yr total
cem.__ 4.00E+00 8.00E+02 1.20E+01 3.84E+04

Total 3.84E+04
Grout Fill IMUSTs (outside tank farm, areas)

Onsith T rk trips km/trip total
Jsand/grav1 7.70E+02 1.00E+01 7.70E+03 Total 7.70E+03

Offsie Truck trips km/tip total
Imment 1.60E+02 I.A0E+02 2.24E+04 Total 2.24E+04

CLOSURE
Onsite Truck ouyd trip/cuyd k/rp total

fill 0.00E+00 0.00E+00 0.00E+00 0.00E+00
silt 0.00E+00 1.00E-01 3.00E+01 0.00E+00
riprap 0.00E+00 1.00E-01 3.20E+01 0.00E+00
ag/sand 0.00E+00 1.00E-01 1.00E+01 0.00E+00

Total 0.00E+00

Onsite Truck (km) 2.14E+06
Onsite Rail (km) 0.00E+00
Of/site Truck (km)t 2.27E+07 ___

Of/site Rail (kcm) 2.10E+05 ____

EMPLOYEE VEHICLE
Routine person-yr frp/yr knrip car pool total

W-314 1.63E+02 2.60E+02 1.40E+02 7.41E-01 4.40E+08
Ops 1.83E+04 2.60E+02 1.40E+02 7A1E-01 4.94E+08

Vitrification
Cinsi. I2.20E+04 2.60E+02 1A4E+02 741E-01 5.93E+08

8psD&D 8,05E+03 2.60E+02 1.40E+02 7.41E-01 2.17E+08
Closure 0.00E+00 2.60E+02 1.40E+02 7.41E-01 0.00E+00

Total 1.31E+09

Page 7



Sheet4

Distance traveied n population zo s

Urban Ofsite km zone fraction Onsite TOTALS
Truck 2.27E+07 5.002-02 1.13E+06
Rail 2.10E+05 5.00E-02 1.05E+04

Suburban
Truck 2.27E+07 5.00E-02 2.14E+06 3.27E+06
Rail 2.10E+05 5.00E-02 1.05E+04

Rural
Truck 2.27E+07 9.00E-01 2.04E+07
Rail 2.10E+05 9.00E-01 1.89E+05

Fatalies/njures resu nfrom Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck Irail truck rail
1.13E+06 1.05E+04 3.27E+06 1.05E+04 2.04E+07 1.89E+05

urban truck fat/km 7.50E-09 8.50E-03
urban truck Inykm 3.70E-07 4.19E-01
urban rail fatfkm 1.70E.08 1.79E-04
urban rail inkm 3.30E-08 3.47E-04
sub truck fatkm 1.30E-08 4.26E-02
sub truck lnykm 3.80E-07 1.24E+00
sub rail fat/kn 1.70E-08 1.79E-04
sub rail inykm 3.30E-08 3.47E-04
rural truck fat/km 5.30E.08 1.08E+00
rural truck lnJk, 8.00E-07 1.63E+01
rural rail fat/in 1.70E-08 3.22E-03
rural rall in fkn 3.30E-08 6.25E-03

TOTAL FATALITIES 1.14E+00
TOTAL INJURIES 1.80E+01

Fatalicieslnluries resulting from Employee vehicle accidents

fata I Jratelkm JTOTAL
fatalities 1.31E-+09j 8.98E-09 1.18E+01
Injuries .1.31E+091 7.14E-07 9.34E+02

Cumulative fataliiestinuries from traffic Impacts

transport employee TOTAL
FATALITIES 1.14E+00 1.18E+01 1.29E+01
INJURIES 1.80E+01 9.34E+02 9.52E+02

CONSTRUCTION ACCIDENTS
rate person-yr

TRC - j 9.75E-02 2.22E+04 - 2.16E+03
ILWC - 2.45E-02 2.22E+04 - 5.43E+02
Fata jty | 3.20E-05 2.22E+04 - 7.09E-01

OPERATION ACCIDENTS i
rate person-yr _

TRC 2.202-02 2.64E+04 = 5.80E+02
LWC= 1.10E-02 2.64E+04 = |2.90E+02
Fatality - 3.20E-05 2.64E+04 - 8.43E-01

TOTALS ___

INJUR 3.69E+03
FATAL 1.44E+01
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NO ACTION ALTERNATIVE - REMEDIATION CALCS

RETRIEVAL
Waste Transport

Onsite Truck O.00E+00
Total 0.00E+00

Construction
Offsite Truck trips/yr km/trip yr total

|concrete 0.00E+00 0.00E+00 0.00E+00 0.00E+00
raw material 0.00E+00 0.00E+00 0.00E+00 0.00E+00
equipment 0.00E+00 0.00E+00 0.00E+00 0.00E+00
miscellaneous 0.00E+00 0.00E+00 0.00E+00 0.00E+00,

I _Total 0.00E+00

Offsite Rail i trips/yr km/trip yr total
Iraw material 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 0.00E+00

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 0.00E+00 0.00E+00 0.00E+00

I Total 0.00E+00
Offsite Truck trips/yr km/trip yr total

miscellaneous 0.00E+00 0.00E+00 0.00E+00 0.00E+00
trips km/trip

Tri-Cities 0.00E+00 0.00E+00 0.00E+00
Portland/Seattle 0.00E+00 0.00E+00 0.00E+00

Total 0.00E+00

Onsite Truck (km) 0.00E+00
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 0.00E+00
Offsite Rail (km) 0.00E+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

Const. 0.00E+00 0.00E+00
iOps 1.04E+05 2.60E+02 1.40E+02 7.412-01 2.81E+09

Total 2.81E+09

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 0.00E+00 5.00E-02 0.00E+00
Rail 0.00E+00 5.00E-02 0.00E+00

Suburban
Truck 0.00E+00 5.00E-02 0.00E+00 0.00E+00
Rail 0.00E+00 5.00E-02 0.00E+00,

Rural I
Truck 0.00E+00 9.00E-01 0.00E+00

IRail 0.00E+00 9.00E-01 0.00E+00
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Fatalities/Injurles resulttng from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
0.00E+00 0.00E+00 0.002+00 0.00E+00 0.00E+0 0.00E+00

urban truck fat/km 7.50E-09 0.OOE+00
urban truck inj/km 3.70E-07 0.002+00
urban rail fatlkm 1.70E-08 0.002+00
urban rail lnj/km 3.30E-08 _____ .002+00
sub truck fat.km 1.30E-08 0.00E+00
sub truck ini/km 3.802-07 0.00E+00
sub rail fat/km 1.70E-08 0.002+00
sub rail inj/km 3.30E-08 00E+00
rural truck fat/km 5.30E-08 _00E+00

rural truck inj/km 8.002-07 0.0O1+00
rural rail fat/km 1.70E-08 ___ ___ 0.00E+00,
rural rail Inikm 3.30E-08 ____ ________ ________ .002+001

TOTAL FATALITIES 0.002+00 I I
TOTAL INJURIES 0.002+00 _______

Fatalitiesllrfuries resulting from Employee vehicle accidents ______ ____

km rate/km TOTAL
fatalities 2.81E+09 8.98E-09 2.52E+01
iniurijes 2.812E+09 7.14E-07 2.00E+03

umulative fate ties/In ures from traffic impacts

I~ transport employee TOTAL
________ FATALITIES 0.002+00 2.52E+01 2.52E+01
INJURIES 0.00E+00 2.00E+03 2.002+03

CONSTRUCTION ACCIDENTS _ _ ___

[rate person-yr ___ ____

____ TRC = 9.75E-02 0.00E+00 = 0.002+00
_____ LWC = M2.452-020.00E+00 = 0.00E+00
Fatality= 3.20E-05 O.002+00 = 0.00+00

OPERATION ACCIDENTS
rate person-yr

____ TRC = 2.20E-02 1.04E+05 = 2.29E+03
____ LWC~ = 1.10E-02 1.04E+05 = 1.14E+03
Fatality 3.202-05 1.04E+05 = 3.33E+00

TOTALS 
U
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ONSITE DRY STORAGE ALTERNATIVE - REMEDIATION CALCS

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 1.00E+02 1.00E+01 1.00E+03

Total 1.00E+03

Offsite Truck trips km/trip total
encasement pipe 1.40E+01 8.00E+02 1.12E+04
WESF modification 2.00E+02 1.40E+02 2.80E+04

Total 3.92E+04

Capsule Transport
Onsite Truck trips km/trip total

to dry storage 1.84E+02 3.20E+01 5.89E+03
Total 5.89E+03

Onsite Truck (km) 6.89E+03
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 3.92E+04
Offsite Rail (km) 0.00E+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

|Const. 2.10E+02 2.60E+02 1.40E+02 7.41E-01 5.66E+06
Packaging 1.94E+02 2.60E+02 1.40E+02 7.41E-01 5.23E+06
Storage 8.90E+02 2.60E+02 1.40E+02 7.41E-01 2.40E+071

Total 3.49E+07

Distance traveled in population zo nes

Urban Offsite km zone fraction Onsite TOTALS
Truck 3.92E+04 5.00E-02 1.96E+03
Rail 0.00E+00 5.00E-02 0.00E+00

Suburban
Truck 3.92E+04 5.00E-02 6.89E+03 8.85E+03
Rail 0.00E+00 5.00E-02 0.00E+00

Ru rat
Rural Truck 3.92E+04 9.00E-01 3.53E+04

Rail 0.00E+00 9.OOE-01 0.00E+00

Fatalities/injuries resulting from Truck and Rail transportation accidents
urban km |suburban km jrural km
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truck rail truck rail truck rail
1.96E+03 0.00E+00 8.85E+03 0.00E+00 3.53E+04 0.00E+00

urban truck fat/km 7.50E-09 1.47E-05
urban truck inj/km 3.70E-07 7.25E-04
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 1.15E-04
sub truck inj/km 3.80E-07 3.36E-03
sub rail fat/km 1.70E-08 0.00E+00
sub rail inj/km 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 1.87E-03
rural truck inj/km 8.00E-07 2.82E-02
rural rail fat/km 1.70E-08 0.00E+00
rural rail inj/km 3.30E-08 0.00E+00

TOTAL FATALITIES 2.OOE-03
TOTAL INJURIES 3.23E-02

Fatalities/Injuries resulting from Employee vehicle accidents

|km rate/km TOTAL
fatalities 3.49E+07 8.98E-09 3.13E-01
injuries 3.49E+07 7.14E-07 2.49E+01

Cumulative fatalities/injuries from traffic impacts

I transport employee TOTAL
FATALITIES 2.00E-03 3.13E-01 3.15E-01
INJURIES 3.23E-02 2.49E+01 2.50E+01

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 2.10E+02 = 2.05E+01
LWC = 2.45E-02 2.10E+02 = 5.15E+00
Fatality = 3.20E-05 2.10E+02 = 6.72E-03

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 1.08E+03 = 2.38E+01
LWC = 1.10E-02 1.08E+03 = 1.19E+01
Fatality = 3.20E-05 1.08E+03 = 3.47E-02

TOTALS i |
INJUR 6.93E+01

[FATAL 3.57E-01
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OVERPACK AND SHIP ALTERNATIVE - REMEDIATION CALCS

ROUTINE
Construction

Onsite Truck trips km/trip total
|borrow 0.OOE+00 0.OOE+00 .00E+00

Total 0.00E+00

Offsite Truck trips km/trip total
encasement pipe 0.OOE+0 0.OOE+00 0.OOE+00
WESF modification 2.OOE+02 1.40E+02 2.80E+04

Total 2.80E+04

Capsule Transport
Offsite Rail trips km/trip total

Yucca 5.00E+00 2.93E+03 1.47E+04
Total 1.47E+04

Onsite Truck (km) 0.00E+00
Onsite Rail (km) 0.OOE+00
Offsite Truck (km) 2.80E+04
Offsite Rail (km) 1.47E+04

EMPLOYEE VEHICLE | |
Routine person-yr trip/yr km/trip car pool total

_ Const. 1.00E+02 2.60E+02 1.40E+02 7.41E-01 2.70E+06
Packaging 5.10E+01 2.60E+02 1.40E+02 7.41E-01 1.38E+06

|Storage 9.00E+01 2.60E+02 1.40E+02 7.41E-01 2.43E+06
Total 6.50E+06

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 2.80E+04 5.OOE-02 1.40E+03
Rail 1.47E+04 5.00E-02 7.33E+02

Suburban
Truck 2.80E+04 5.00E-02 0.00E+00 1.40E+03
Rail 1.47E+04 5.00E-02 7.33E+02

Rural
Truck 2.80E+04 9.00E-01 2.52E+04
Rail 1.47E+04 9.00E-01 1.32E+04

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck Irail Itruck |rail |truck rail
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I I 1.40E+031 7.33E+02 1.40E+03 7.33E+02 2.52E+04 1.32E+04
urban truck fat/km 7.50E-09 1.05E-05
urban truck inj/km 3.70E-07 5.18E-04
urban rail fat/km 1.70E-08 1.25E-05
urban rail inj/km 3.30E-08 2.42E-05
sub truck fat.km 1.30E-08 1.82E-05
sub truck inj/km 3.80E-07 5.32E-04
sub rail fat/km 1.70E-08 1.25E-05
sub rail inj/km 3.30E-08 2.42E-05
rural truck fat/km 5.30E-08 1.34E-03
rural truck inj/km 8.00E-07 2.02E-02
rural rail fat/km 1.70E-08 2.24E-04

rural rail inj/km 3.30E-08 4.35E-04

TOTAL FATALITIES 1.61E-03
TOTAL INJURIES 2.17E-02

Fatalities/injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 6.50E+06 8.98E-09 5.84E-02
injuries 6.50E+06 7.14E-07 4.64E+00

Cumulative fatalities/injuries from traffic impacts

I transport employee TOTAL
FATALITIES 1.61E-03 5.84E-02 6.00E-02
INJURIES 2.17E-02 4.64E+00 4.66E+00

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 1.00E+02 = 9.75
LWC = 2.45E-02 1.00E+02 = 2.45
Fatality 3.20E-05 1.00E+02 = 0.0032

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 1.41E+02 = 3.102
LWC = 1.10E-02 1.41E+02 = 1.551
Fatality = 3.20E-05 1.41E+02 = 0.004512

TOTALS
INJUR 1.75E+01
FATAL 6.77E-02
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VITRIFY WITH TANK WASTE ALTERNATIVE - REMEDIATION CALCS

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 0.OOE+00 0.OOE+00 0.00E+00

Total 0.00E+00

Offsite Truck trips Jkm/trip total
encasement pipe 0.OOE+0 0.OOE+00 0.00E+00
WESF modification 2.00E+02 1.40E+02 2.80E+04

Total 2.80E+04

Capsule Transport
Onsite Truck trips km/trip total

to vitrification plant 1.84E+02 3.20E+01 5.89E+03
Total 5.89E+03

Onsite Truck (km) 5.89E+03
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 2.80E+04
Offsite Rail (km) 0.00E+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

Const. 1.00E+02 2.60E+02 1.40E+02 7.41E-01 2.70E+06
Packaging 5.10E+01 2.60E+02 1.40E+02 7.41E-01 1.38E+06
Storage | 9.00E+01 2.60E+02 1.40E+02 7.41E-01 2.43E+06

Total 6.50E+06

Distance traveled in population z.nes

Urban Offsite km zone fraction Onsite TOTALS
Truck 2.80E+04 5.00E-02 1.40E+03
Rail 0.00E+00 5.00E-02 0.00E+00

Suburban
Truck 2.80E+04 5.00E-02 0.00E+00 1.40E+03
Rail 0.00E+00 5.00E-02 0.00E+00

Rural
Truck 2.802+04 9.00E-01 2.52E+04
Rail 0.00E+00 9.00E-01 0.00E+00

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km Isuburban km rural kmi
truck Irail truck rail |truck rail
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I 1.40E+03 O.00E+00 1.40E+03 0.00E+00 2.52E+04 0.00E+00
urban truck fat/km 7.50E-09 1.05E-05
urban truck inj/km 3.70E-07 5.18E-04
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 1.82E-05
sub truck inj/km 3.80E-07 5.32E-04
sub rail fat/km 1.70E-08 0.00E+00
sub rail inj/km 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 1.34E-03
rural truck inj/km 8.00E-07 2.02E-02
rural rail fat/km 1.70E-08 0.00E+00|
rural rail inj/km 3.30E-08 0.00E+00|

|TOTAL FATALITIES 'N1.36E-03
TOTAL INJURIES 2.12E-02

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 6.50E+06 8.98E-09 5.84E-02
injuries 6.50E+06 7.14E-07 4.64E+00

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL
FATALITIES 1.36E-03 5.84E-02 5.97E-02
INJURIES 2.12E-02 4.64E+00 4.66E+00

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 1.00E+02 = 9.75E+00
LWC = 2.45E-02 1.00E+02 = 2.45E+00
Fatality = 3.20E-05 1.OOE+02 = 3.20E-03

OPERATION ACCIDENTS
rate person-yr

TRC 2.20E-02 1.41E+02 = 3.10E+00
LWC = 1.10E-02 1.41E+02 = 1.55E+00
Fatality = 3.20E-05 1.41E+02 = 4.51E-03

TOTALS ___

T O TALS IN JU R 1.75E+01 _

|FATAL 6.74E-02
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IN SITU FILL AND CAP - REMEDIATION CALOS

Construction - AW-314)
Offsito Truck taps kmtrifp total

steel 5.30E+01 8.00E+02 4.24E+04
cement 1.00E-02 1.40E+02 1A4E+04
miscellaneous 5.30E+01 1.AE+02 7.42E+03

Total 6.38E+04

Onsite Truck ips km/rip yr total
1.38E+03 -1.00E+01 1.38E+04

Total 1.38E+04

Grout Fill MUSTs
Constrclion

Onsite Truck tups kmdtrp total
esand/grave 2.20E+03 1.00E+01 2.20E+04

Total 2.20E1+04
Offlte Truck trips knf/rp tota

Icement 4.63E+02 1.40E+02 6.48E+04
PortlanWSeattle 0.00E+00 0.00E+00 0.00E+00

trips4yr kMaip yr 
riscellaneous 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 6.48E+04

Processing
Offsl t Truck I rips kmtip yr total

glassfoner/chem 0.00E+00 0.00E+00 0.00E+00 0.00E+00
miscellaneous 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 0.00E+00

Offsite Rail trlps/W km/riP yr total
glassformer/cheM 0.00E+00 0.00E+00 0.00E+00 0.00E+00

______ {__ {___ ___ ___ ___ Total 0.00E+00

VITRIFIEDHLWTRANSPORT
Ofisite Rail I ps trips ln*Ip total

Yucca Mountain 0.00E+00 0.00E+00 0,00E+00
Total 0.00E+00

CLOSURE
Onsite Truck cuyd trip/m yd krm/ip total

f11 0.00E+00 1.00E-01 1.00E+01 0.00E+00
silt 0.00E+00 1.00E-01 3.00E+01 0.00E+00
riprap 0.00E+00 1.00E-01 3.20E+01 0.00E+00
afsand | 0.00E+00 1.00E.01 1.00E+01 0.00E+00

Total 0.00E+00

Onsite Truck (km) 3.58E+04
Onsite Rail (km) 0.00E+00
Oftsita Truck (km) 1.29E+05
Offsite Rail (km) 0.00E+00

EMPLOYEEVEHICLE
Rouline 3person-yr tip/yr kf/dp car pool total

iW-314 J 1.63E+02 2.60E+02 1.40E+02 7.41E-01 4.40E+06
2sGP .D&D I 2.39E+04 2.60E+02 1.40E+02 7A1E-01 6.45E+0

Fill Tanks with Gravel
Const. 9.50E+01 2.60E+02 1.40E+02 7A1E.01 2.56E+06
Ops/D&D |1.51E+03 2.60E+02 1.40E+02 7.41E-01 4.07E+07

Closure 0.00E+00 2.60E+02 1.40E+02 7.41E-01 0.005+00
toal 2.57E+04 Total 6.92E+B

Distance traveled in popuaton zones
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Urban Offsite km zone fraction Onsite TOTALS
Truck 1.29E+05 5.00E-02 6.43E+03
Rail 0.00E+00 5.00E-02 0.00E+00

Suburban
Truck 1.29E+05 5.002-02 3.58E+04 4.22E+04
Rail 0.00E+00 5.00E-02 _._0E00

Rural
Truck 1.29E+05 9.00E-01 1.16E+05
Rail 0.00E+00 9.002-01 _ 0.00E+00

Fataiities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km .rura km
track b re truck frail truck rail
6.43E+03 0.00E+00 4.22E+04 0.00E+00 1.16E+05 0.00E+00

urban truck falnm 7.50E-09 4.82E-05
urban truck inFkm 3.70E-07 2.38E-03
urban rail fatfn 1.70E-08 0.DDE+00
urban roll inlnkm 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 5.49E-04
sub truck inAm 3.80E-07 160E-02
sub rail fatIm 1.70E-08 0.00E+00
sub rail inpkm 3.30E-08 0.GOE+00
rural truck famm 5.30E-08 6.14E03.
rural buck inIkm 8.00E-07 9.26E-02
rural rail fan 1.70E-08 0.00E+00
rural rail lnkm 3,30E-08 0.00E+00

TOTAL FATALITIES 6.73E-03
TOTAL INJURIES 1.11E-01

Fataliges/Injures resulting hrn Employee vehcle accidents

lakm ral/k |TOTAL
fanalities 6.92E+08 8.98E-| 8.2E+
injuries 6.92E+08 7.14E-4)7 49E2

Cumulative fatalitieslinjurles from traffic impacs

ransport employee TOTAL
FATALITIES 6.73E-03 622E+00 6.22E+00

jINJURIES 1.11E-01 4.94E+02 4.92+021

CONSTRUCTION ACCIDENTS
_ rate peron-yr
TRC - I 9.75-02 2.58E+02 - 2.52E+01
LWC - | 2.45E-02 2.58E2+02 = 6.32E+00

_ Fatality | 3.20E-05 2.58E+02 - 8.26E-03

OPERATION ACCIDENTS
[ rate perso-yr
TRC - 2.20E-02 2.54E+04 a 5.59E+02
LWC - 1.10E-02 2.54E+04 = 280E+02
Fatality - 3.20E-05 2.54E04 = 8.13E-01

TOTALS

INJUR 1.08E+03
FATAL 7.05E+00
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EX SITU COMBINATION - REMEDIATION CALCS

RETRIEVAL
Waste Transport total

Onsite Truck 0.00E+00

Construction
Otfshe Truck trips/yr kmip yr total

concrete 2.40E+02 1.40E+02 2.00E+01 6.72E+05
raw material I2.25E+01 8.OOE+02 2.00E+01 3.60E+05
equipment 1.25E+01 1.00E+04 2.00E+01 2.50E+06

_ miscellaneous 2.60E+03 1.40E+02 2.00E+01 7.28E+06
steel W-314 5.30E+01 8.00E+02 4.24E+04
cement/miscW-314 1.53E+02 1.40E+02 2.14E+04 Total 1.09E+07

Offsfte Rail trips/yr kn/trip yr total
|raw material 5.00E+00 8.00E+02 2.DOE+01 8.00E+04 Total 8.00E+04

Onsite Truck
borrow W-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION I | | | |
ConstructIon _______

Onsite Truck I trips knp total
borrow | 18.40E+04 1.00E+01 8.40E+05 Total 8.40E+05

Offsite Truck I Jbtips kn/trip total
concrete | | 2.30E+04 1.40E+02 3.22E+06 _

steel 9.10E+03 8.00E+02 7.28E+06
trips/yr WkmANr p yr

miscellaneous 3.15E+03 1.40E+02 1.00E+01 4.41E+06 Total 1.49E+07

Processing
Offsite Truck trips/yr kf/Erp yr total

lglassformer/hen 1.30E+03 8.00E+02 1.90E+01 1.98E+07,
miscellaneous 2.60E+03 1AE+02 1.90E+01 6.92E+06 Total 2.67E+07

Offsile Rail tripsyr kmrifp yr total
glassformer/chem 1.37E+02 8.00E+02 1.90E+01 2.08E+06 Total 2.08E+06

VITRIFIED HLW TRANSPORT
Offsite Rail I trips |km/np _ total

Yucca Mountain 4.18E+02 4.28E+03 1.79E+06 Total 1.79E+06

CLOSURE
OnsiteTruck cr1 yd trip/cu yd km/trip totalI1 till0.00E+00 1.OOE-01 1.00E+01 0.00E+00

sift | |0.00E+00| 1.00E-01 3.00E+01 0.00E+00 |

riprap - _ 0.00E+00' 1.00E-01 3.20E+01 0.00E+00 |

ag/sand 0.00E+00 1.00E-01 1.00E+01 0.00E+00 Total 0.00E+00
GROUT FILL [MUST

Onsite Truck sand/gravel 2.20E+03 1.002+01 2.202+04 Total 2,20E+04
OffsIte Truck cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (km) 18.76E+05
Onsite Rail (km) 10.00E+00
Offslte Truck (km) 15.25E+07
Offsjte Rai (km) 3.95E+06

EMPLOYEE VEHICLE
Retrieval person-yr tripyr km/trip car pool total

lConst. 6.36E+03 2.60E+02 1.40E+02 7.41E-01 1.72E+08|
0ps/D&D 2.24E+04 2.60E+02 1.40E+02 7.41E-01 6.04E+08|

W0riiction }| |
Const. 1.19E+04 2.60E+02 1.40E+02 7.41E-01 3.21E+08|

lOps/D&D 1.04E+04 2.60E+02 1.40E+02 7.41E-01 2.81E+08
Fill tank

5.70E+01 2.60E+02 1.40E+02 7.41E-01 1.54E+06
1.80E+03 2.60E+02 1.40E+02 7.41E-01 4.86E+07

Closure 0.00E+00 2.60E+02 1.40E+02 741E-01 0.00E+00
_ _ _ Total 1.43E+09

Page 19



Sheet10

Distance traveled in population zones

Urban I lOffsite ion zone fraction Onsite TOTALS
Truck I 5.25E+07 5.OOE-02 2.63E+06
Rail I3.95E+06 5.00E-02 1.98E+05

Suburban
Truck 5.25E+07 5.00E-02 8.76E+05 3.50E+06
Rail 3.95E+06 5.00E-02 1.98E+05

Rural
Truck 5.25E+07 9.002-01 4.73E+07
Rail 3.95E+06 9.OE-1 3.56E+06

Fatalhties/Iniuries resu tno from Truck and R 11 transportati n acc ins
urban lum suburban umn rural kn
truck rail truck rail truck rail
2.63E+06 1.98E+05 3.50E+06 1.98E+05 4.73E+07 3.56E+06

urban truck fat/kmi 7.50E-09 1.97E-02 I
urban truck inykm 3.70E-07 9.72E-01
urban rail fat/lm 1.70E-08 3.36E-03
urban rail ln]km 3.30E-08 6.52E-03
sub truck fat.km 1.30E-08 4.552-02
sub truck inykni 3.80E-07 _ 1.33E+00
sub rail fat/im 1.70E-08 3.36E-03
sub rail lnykm 3.30E-08 6.52E-03
ruraltruck fat/ln 5.30E-08 2.51E+00
rural truck inykm I 8.00E-07 3.78E+01
rural rail fat/km l 1.70E-08 6.05E-02
rural rail inykm 3.30E-08 1.17E-01

TOTAL FATAITIES 2.64E+00
TOTAL INJURIES 4.03E+01

Fataities/lnjuries resulting from Employee vehicle accidents

_ km fratelkm TOTAL
fataiities 1.43E+091 8.98E-09 1.28E+011 _____________

injuries 1.43E+09 1 7.14E-07 1.02E+03

Cumulative fatalitieslinjuries from trffc mpa tsI

transport employee TOTAL
FATALITIES 2.64E+00 1.28E+01 1.55E+01
INJURIES 4.03E+O1 1.02E+03 1.06E+03

CONSTRUCTION ACCIDENTS
Srate |persCn-yr

TRC 9.75E-02 1.83E+04 - 1.79E+03
LWC- 2.45E-02 1.83E+04 a 4.49E+02

IFatalty- I 3.20E-05 1.83E+04 - 5.86E-01

OPERATION ACCIDENTS
rate person-yr

T- iRC f 2.20E-02 3.46E+04 7.61E+02
WC = 1.10E-02 3.46E+04 . 3.81E+02

= 3.20E-05 3.46E+04 = 1.11E+00

TOTALS
INJUR 3.61E+03

|FATAL 1.71E+01
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LONG-TERM MANAGEMENT ALTERNATIVE - REMEDIATION CALCS

RETRIEVAL
Waste Transport

Onsite Truck O.OOE+00
ZZ _Total 0.00E+00

Construction
Offsite Truck trips/yr km/trIp yr total

concrete | 0:00E+0O 0.00E+00 0.00E+00 0.00E+00
raw material 0.00E+00 0.00E+00 0.00E+00 0.00E+00
equipment| 0.00E+00 0.00E+00 0.00E+00 0.OOE+00
miscellaneous 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00

Total 0.00E+00

Offsite Rail trips/yr km/trip yr total
raw material 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 0.00E+00

ROUTINE
Construction

Onsite Truck trips km/trip total
3.24E+04 1.OOE+01 3.24E+05

________Total 3.24E+05
Offsite Truck trips/yr km/trip yr total

miscellaneous 5.20E+03 1.40E+02 1.90E+01 1.38E+07
_ _trips km/trip

Tri-Cities ] 2.01E+04 1.40E+02 2.81E+06
Portland/Seattle 7.75E+03 8.00E+02 6.20E+06

Total 2.28E+07

Onsite Truck (km) 3.24E+05
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 2.28E+07
Offsite Rail (km) 0.00E+00

EMPLOYEE VEHICLE 
Routine |person-yr trip/yr km/trip car pool total

Const. 3.75E+03 2.60E+02 1.40E+02 7.41E-01 1.01E+08
Ops 1.04E+05 2.60E+02 1.40E+02 7.41E-01 2.81E+09

_______Total 2.91E+09

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 2.28E+07 5.00E-02 1.14E+06
Rail 0.00E+00 5.00E-02 0.00E+00

Suburban
Truck 2.28E+07 5.00E-02 3.24E+05 1.47E+06
Rail 0.00E+00 5.00E-02 0.00E+00

Rural
ff ___Truck 2.282+07 9.002-01 2.06E+07

Rail 0.00E+00 9.00E-01 0.00E+00
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Fatalities/Injuries resu ting from Truck and Rail transportation accidents
urban km suburban km rural km
truck Irail truck rail truck rail
1.14E+06 0.002+00 1.47E+06 0.00E+00 2.06E+07 0.00E+00

urban truck fat/km 7.50E-09 8.57E-03
urban truck inj/km 3.70E-07 4.23E-01
urban rail fat/km 1.70E-08 0.00H+00
urban rail inj/km 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 1.91E-02
sub truck inj/km 3.80E-07 5.57E-01
sub rail fat/km 1.70E-08 0.00E+001
sub rail inj/km 3.30E-08 0.00E+001
rural truck fat/km 5.30E-08 1.09E+00.
rural truck inj/km 8.00E-07 1.64E+01
rural rail fat/km 1.70E-08 0.00E+001
rural rail in/km 3.30E-08 0.00E+00

TOTAL FATALITIES 1.12E+00
TOTAL INJURIES 1.74E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 2.91E+09 8.98E-09 2.61 E+01
injuries 2.91E+09 7.14E-07 2.082+03

Cumulative fatalities/injuries from traffic impacts

I_ transport employee TOTAL
FATALITIES 1.12E+00 2.61E+01 2.72E+01
INJURIES 1.74E+01 2.082+03 2.09E+03

CONSTRUCTION ACCIDENTS_
]rate person-yr

TRC = 9.75E-02 3.75E+03 = 3.66E+02
LWC = 2.45E-02 3.75E+03 = 9.19E+01
Fatality = 3.20E-05 3.75E+03 = 1.20E-01

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 1.04E+05 = 2.29E+03
LWC = 1.10E-02 1.04E+05 = 1.14E+03
Fatality = 3.20E-05 1.04E+0|5 3.33E+00

TOTALS
OT_ iNJUR 4.75E+03

_____FATAL 3.072+01 ____________ ________ ________
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TOTAL ALTERNATIVE PHASED IMPLEMENTATION I AND 2 - REMEDIATION CALCS

RETRIEVAL
Waste Transport total

Onsite Truck 1.25E+04 Total 1.25E+04

Construction
Offsite Truck _ trips/yr krip yr total

jconcrete 4.80E+02 1.40E+02 2.OOE+01 1.34E+06
raw material 4.50E+01 8.00E+02 2.00E+01 7.20E+05
equipment 2.50E+01 1.00E+04 2.00E+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02 2.DOE+01 1.46E+07

boow (W-314) 1.38E+03 1.00E+01 1.38E+04 Total I 2.16E+07

Offshe Rail trips/yr kmMp yr total
raw material 1.00E+01 8.00E+02 2.00E+01 1.60E+05
steel (W-314) 5.30E+01 8.00E+02 4.24E+04

Icement (W-314) 1.00E+02 1.40E+02 1.40E+04 Total 2.16E+05
VITRIFICATION

Construction
Onsite Truck trips km/rip total

jborrow 1.44E+05 1.00E+01 1.44E+06 Total 1.44E+06

Offsite Truck |trips kn/rip total
concrete 2.61E+04 1.40E+02 3.65E+06
steel 9.70E+03 8.00E+02 7.76E+06
miscellaneous 3.11E+04 1.40E+02 4.35E+06 Total 1.58E+07

Processing
Offsite Truck trips ktrip total

glassformer/chem 1.65E+04 B.00E+02 1.32E+07
miscellaneous 1.03E+05 1.40E+02 1.44E+07
process material 3.00E+04 1.40E+02 4.20E+06 Total 3.18E+07

Offsie Rail trips kmtuip total
glassforme rchem 3.0DE+03 8.00E+02 2.40E+06 Total 2.40E+06

VITRIFIED HLW TRANSPORT
Offsite Rail I trips k rip total

|Yucca Mountain 8.35E+02 4.28E+03 3.57E+06 Total 3.57E+06

CLOSURE
OnsiteTruck uyd trip/atyd ksmtrip Itotal

fill 0.00E+00 1.00E-01 1.00E+01 0.0DE+00
silt 0.00E+00 1.00E-01 3.002+01 0.00E+00
riprap 0.00E+00 1.002-01 3.20E+01 0.00E+00

jaglsand 0.OOE+00 1.00E-01 1.00E+01 0.00E+00
grout fill sand ]MUST 0.00E+00 1.OOE+01 0.00E+00 Total 0.00E+00

Offsite Truck j trips kmotrip total
Igroufill men[ IMUS 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (kn) 1.45E+06
Onsite Rail (kn) 0.00E+00
Offsite Truck (km) 6.93E+07 .
Offske Rail (kmn) |6.19E+06 _

EMPLOYEE VEHICLE
Phase I Iperson-yr trip/yr km/tip car pool total

Const, I .16E+04 2.60E+02 1.40E+02 7.41E-01 3.13E+08
Ops/D&D 6.77E+03 2.60E+02 1.40E+02 7.41E-01 1.83E+08

Phase 2 1
Const. 1.98E+04 2.60E+02 1.40E+02 7.41E-01 5.34E+08
Ops/D&D 4.91E+04 2.60E+02 1.40E+02 7.41E-01 1.32E+09[

Total 2.35E+09
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______ I I_____

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 6.93E+07 5.00E-02 3.46E+06
Rail 6.19E+06 5.00E-02 3.10E+05

Suburban
Truck 6.93E+07 5.00E-02 1.45E+06 4.92E+06
Rail 6.19E+06 5.00E-02 3.10E+05

Rural
Truck 6.93E+07 9.00E-01 6.24E+07
Rail 6.19E+06 9.00E-01 5.57E+06

Fatalrties/Injuries resu ting from Truck and Rail transportation accidents
urban km suburban kIn rural km
truck rail truck rail truck rail
3.46E+06 3.10E+05 4.92E+06 3.10E+05 6.24E+07 5.57E+06

urban truck fattkm 7.5GE-D9 2.60E-02
urban truck lnhkm 3.70E-07 1.28E+00
urban rail fat/km 1.70E.08 5.26E-03
urban rail inykm 3.30E-08 1.02E-02
sub truckfat.km 1.30E-08 6.39E-02
sub truck inykm 3.80E-07 1.87E+00
sub rail fatkmrn 1.70E-08 5.26E-03
sub rail injkm 3.30E-08 1.02E-02
rural truck fat/kin 5.30E-08 3.31E+00
rural truck inykm 8.00E-07 4.99E+01
rural rail fatikn 1.70E-08 9.47E-02
rural rail nkm 3.30E-08 1.84E-01

TOTAL FATALITIES 3.50E+00
TOTAL INJURIES 5.32E+01

Fatalities/lnjurfes resulting fron Employee vehicle accidents

jkmn IrateJkn TOTAL
fatalities 2.35E+09 8.95E-09 2.11E+01

injuries 2.35E+091 7.14E-07 1.68E+03

Cumulative fatalitiesin uries from traffic impacts

_______transport employee TOTAL
FATALITIES 3.50E+00 2.11E+01 2.46E+01
INJURIES 5.32E+01 1.68E+03 1.73E+03
I I

CONSTRUCTION ACCIDENTS
rate person-yr

ITRC = 9.75E-02 3.14E+04 - 3.06E+03
ILWC= I 2.45E-02 3.14E+04 - 7.69E+02
IFatality I 3.20E-05 3.14E+04 - 1.00E+00

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 5.59E+04 - 1.23E+03
LWC = 1.10E-02 5.59E+04 = 6.15E+02
Fatality = 3.20E-05 5.59E+04 = 1.79E+00

TOTALS
INJUR 6.02E+03
FATAL 2.74E+01
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PHASE I IMPLEMENTATION SUB-ALTERNATIVE - REMEDIATION CALCS

RETRIEVAL

WASTE TRANSFER SYSTEM UPGRADE W-314)
Onte Tuck I tips kmrip total

_borr I 1.38E+03 1.00E+00 1.38E+03 Total 138E+03

Offsite Truck I | | 1
steel 5.30E+01 8.00E+02 4.24E+04
cement 1.00E+02 1.40E+02 1.40E+04 Total 5.64E+04

VITRIFICATION
Constrction

Onsite Truck trips ikm/ip totalSborow | 1.96E+03 1.002+01 1.96E+04 Total 1.96E+04

Offste Truck trips k/rip total
concrete 1.20E+03 1.40E+02 1.68E+05
steel 7.32E+03 8.00E+02 5.86E+06
miscellaneous 3.18E+03 1.40E+02 4.45E+05 Total 6.47E+06

Processing
OffsiteTruck trps kmrp _ total

glassformer/chemr 3.50E+03 8.00E+02 2.SoE+08
glassformer/chemr 3.57E+03 1.40E+02, 5.OOE+05
miscellaneous 5.20E+04 1.40E+02 7.28E+06 Total 1.06E+07

Offste Rail trips km/trip total

glassform ~ern 2.18E+02 8.00E+02 1.74E+05 Total 1.74E+05

VITRIFIED HLW TRANSPORT

SITE RESTORATION
Onsite Trmck I trips knArip total

contaminatedwaste 1.50E+03 1.61E+01 2.42E+04
noncont. waste 6.23E+04 1.61E+01 1.00E+06 Total 1.03E+06

GROUT FILL IMUST

Onsite Truck (km) 1.05E+06
Onsite Rail (km) 0.00E+00
Offslte Truck (km) 1.71E+07
OftfsIe Rai (km) 1.74E+05

EMPLOYEE VEHICLE
person-yr tdpfyr km/tip carpool total

Const. 1.07E+04 2.60E+02 1.40E+02 7.41E-01 2.89E+08
Ops/D&D 6.93E+03 2.60E+02 1.40E+02 7.41E-01. 1.87E+081Total 4.76E+08

1-77i I I
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Distance traveled in population zones

Urban Offsite lu zone fraction Onsite TOTALS
Truck 1.71E+07 5.00E-02 8.55E+05
Rail 1.74E+05 5.00E-02 8.72E+03

Suburban
Truck 1.71E+07 5.00E-02 1.05E+06 1,90E+06
Rail 1.74E+05 5.OOE-02 8.72E+03

Rural
Truck 1.71E+07 9.00E-01 1.54E+07
Rail 1.74E+05 9.00E-01 1.57E+05

Fatalities/njuries resu g from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
8.55E+05 8.72E+03 1.90E+06 8.72E+03 1.54E+07 1.57E+05I

urban truckfat/rn 7.50E-09 6.41E-03
urban truck Inkmj 3.70E-07 3.16E-01
urban rail fattkm 1.702-08 E1.48-04
urban rail inykm 3.30E-08 2.88E-04
sub truckfat.kin 1.30E-08 _ 2.47E-02
sub truck lnykm 3.80E-07 7.23E-01
sub rail fatkm 1.70E-08 1.48E-04
sub rail inpkm 3.30E-08 2.88E-04
rural truck fakm 5.30E-081 8.16E-01
rural truck inykn 8.00E-07 1.23E+01
rural rail fatfkm 1.70E-08 2.67E-03
rural rail InjIkn 3.30E-08 5.18E-03

TOTAL FATALITIES 8.50E-01
TOTAL INJURIES 1.34E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 4.76E+081 8.98E-09 4.27E+00
Injuries 4 .iE+.s 7.l4E-07 340E+02

Cumulative fatalitessienue fromtraffcimpacts

transport employee TOTAL
FATALITIES 8.502-01 4.27E+00 5.12E+00
INJURIES 1.34E+01 3.40E+02 3.53E+02

CONSTRUCTION ACCIDENTS
rate person-yr

TRC - 9.75E-02 1.07E+04 * 1.04E+03
|LWC - I 2.45E-02 1.07E+04 | 2,62E+02
Fatality- 3.20E-05 1.07E+04 - 3.42E-01

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 6.93E+03 1.52E+02
LWC - 1.10E-02 6.93E+03 - 7.62E+01
Fatality - 3.20E-05 6.93E+03 = 2.22E-01

TOTALS }
INJUR 1.55E+03
FATAL 5.68E+00
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I I | I
EX SITU NO SEPARATIONS ALTERNATIVE

CALCINATION - REMEDATION CALCS
RETRIEVAL I I I

Waste Transport I ;total
OnsiteTuck J 1.25E+04 Total 1.25E+04

Construction J I
Offsite Truck trips/yr kmhrp yr total

concrete | 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw naterial 4.50E+01 8.00E+02 2.00E+01 7.20E+05

uipment 2.50E+01 1.00E+04 2.00E+01 5.00E+06
niscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07
steel W-314 5.30E+01 8.00E+02 4.24E+04
cement/mIscW-314 1.53E+02 1.40E+02, 2.14E+04 Total 2.17E+07

Offsile Rail trips/yr knmrip yr total
rawnaterial 1.00E+01 8.00E+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
borrowW-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

CAtCINATION I
Consruction

Onsite Truck trips kmarfp total
brW 3.30E+04 1.00E+01 3.30E+05 Total 3.30E+05

Offsite Truck trips kmrrtip total
ITry Cities 3.40E+04 1.40E+02 4.76E+06
Portland/Seattle 1.07E+04 8.00E+02 8.56E+06

I trIps/yr knm/rp _yr
miscellaneous 5.20E+031 1.40E+02 5.50E+00 4.00E+06 Total 1.73E+07

Processing
Offsite Thick tipsiyr karip ye [total

Portand/Seattle 8.87E+02 S. SCE+02 1.50E+01 1.O6E+07
miscellaneous S.20E+03 1.40E+02 1.50E+01 1.09E+07 Total 2.16E+07

25ffste Ra;i~ rIp~styr kmrip yr Itotal
Portland/Seattle 1.03E+02 8.00E+02 1.50E+01 1.24E+06 Total 1.24E+06

CALCINED HLWTRANSPORT
Offsite Rail trips l flrip total

Yucca Mountain 4.15E+03 4.28E+03 1.786E+07 Total 1.78E+07

CLOSURE
OnsiteTruck cuyd tuip/cuyd kr total

fill 0.00E+00| 1.00E-01 1.00E+01 0.00E+00
silt 0.00E+00 1.00E-01 3.00E+01 O.DOE+00
rlprap 0.00E+00 1.00E-01 3.20E+01 0.00E+00
ag/sand 0.DE+00 1.00E-01 1.00E+01 0.00E+00 Total 0.00E+00

GROUT FILL [MUST
Onsite Truck sand/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offslte Truick cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (km) 3.78E+05 _

Onsite Rail (km) 0.00E+00
Offsite Truck (km) 6.06E+07
OffsieRi (km) 1.92E+07

EMPLOYEE VEHICLE
Retrieval person-yr trp/yr kmfp carpool total

Const. |1.06E+04 2.60E+02 1.40E+02 7.41E-01 286E+08
OpS |3.15E+04 2.60E+02 1.40E+02 7.41E-01 8.50E+03

Vitrification
Const. 1.48E+04 2.60E+02 1.40E+02 7.41E-01 3.99E+08
Ops 9.78E+03 2.60E+02 1.40E+02 7.41E-01 2.64E+08

Closure 0.00E00 2.60E+02 1.40E+02 7.41E-01 0.00E+00
t6.67E+04 Total 1.80E+09
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Distance traveled in population zones I

Urban I |Offsite km zone fraction Onsite TOTALS
Truck 6.06E+07 5.00E-02 3.03E+061 I.
Rail 1.92E+07 5.OOE-02 9.58E+05 I

Suburban
Truck 6.06E+07 5.0E-02 3.78E+05 3.41E+06
Rail 1.92E407 5.00E-02 9.58E+05

Rural I
Truck 6.06E+071 9.00E-01 }E 546E+07 _

Rail 1.92E+07 9.00E-01 1.72E+07

Fatalities/ijuries resung from Truck and Rail transportation accidents
urban km Isuburban km rural km
truck rail truck ma truck rail
3.03E+06 9.58E+05 3.41E+06 9.58E+05 5.46E+07 1.72E+07

urban fryk fat/km~ 7.50E-09 2.27E-02
urban truck inkm .70E-07 1.12E+00
urban rail fati 1.70E-08 1.63E-02
urban rail Inylmn 3.30E-08 3.16E-02
subtruckfatkm 1.30E-08 4.43E-02
sub truck inykm 3.80E-07 1.30E+00
sub rail fatikm 1.70E-08 1.83E-02
sub rail lnykmi 3.30E-08 3.16E-02
rurat truckfat/km 5.30E-08 2.89E+00
ruraltruck nykm 8.00E-07 4.37E+01
rural rail fati 1.70E-08 2.93E-01

r 3.30E-08 5.69E-01

TOTAL FATALITIES 3.29E+00
ITOTAL INJURIES 4.67E+01

Fatalitiesln juries resufting from Employec vehicle accidents+ km ratelkm TOTAL
fatalities 1.80E+09 8.98E-09 1.62E+01 {

injuries 1.80E+09 7.14E-07 1.28E+03

Cumulative fatalaiesfinjunes from traffic impacts

transport employee TOTAL
FATALITIES 3.29E+00 1.62E+01 1.94E+01
INJURIES 4.67E+01 1.28E+03 1.33E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC - j 9.75E-02 2.54E+04 - 2.48E+03
LWC - 2.45E-02 2.54E+04 - 6.22E+02
Fatality - I 3.20E-05 2.54E+04 a 8.13E-01

OPERATION ACCIDENTS
rate poSy

TRC - I 2.20E-02 4.13E+04 a 9.08E+02
LWC= 1.10E-02 4.13E+04 - 4.54E+02
Fatality a 3.20E-05 4.13E+04= 1.32E+00

TOTALS
INJUR 4.72E+03 1
FATAL I 2.16E+01
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Table F.3.1.1. Maximum Concentrations Calculated for the No Action Alternative

ConstituentJ300years 1300years 5D0years 500years 2,500 2,500 5,000 5000 10,000 10,000
(mg/L) k(pC/L) (mg/L) (pCi/L) years years years years years years

(mg/L) (pC/L) (mg/L) (pCi/L) (mg/L) (pC/L)
Kd
Group I
(Kd = 0.0
mu/g)
C-14 1.55E-05 6.90E+04 4.57E-06 2.03E+04 2.13E-09 9.48E+001 3.18E-11 1.42E-01 0 0.00E+00
1-129 2.50E-03 4.40E+02 3.21E-04 5.65E+01 6.51E-07 1.15E-01 1.31E-08 2.31E-03 1.10E-12 1.94E-07
Np-237 2.92E-03 2.06E+03 6.45E-04 4.54E+02 4.18E-07 2.94E-01 8.42E-09 5.93E-03 7.00E-13 4.93E-07
Np-238 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rh-106 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rn-219 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rn-222 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00
Ru-106 0 0.00E+00 0 0.00E+00] 0 0.00E+00 0 0.00E+00 0 0.00E+00
Sb-126m 0 0.00E+00 01 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00
Se-79 4.64E-04, 3.23E+04 3.45E-041 2.40E+041 9.18E-08, 6.39E+00 1.80E-09, 1.25E-01 1.00E-13, 6.96E-06
Tc-99 1.87E-02 3.16E+05 7.45E-03 1.26E+05 8.02E-061 1.36E+02 1.58E-071 2.67E+00 1.34E-11 2.26E-04
U-233 3.91E-08 3.77E-01 2.61E-08 2.52E-01 4.70E-12 4.53E-05 1.00E-13 9.64E-07 0 0.00E+00
U-234 1.93E-06 1.20E+01 2.84E-07 1.77E+00 1.91E-10 1.19E-03 3.80E-12 2.37E-05 0 0.00E+00
U-235 8.03E-01 1.73E+03 9.30E-02 2.01E+02 3.55E-05 7.67E-02 7.15E-07 1.54E-03 6.15E-11 1.33E-07
U-236 8.48E-07 5.48E-02 1.21E-07 7.82E-03 1.69E-10 1.09E-05 3.40E-12 2.20E-07 0 0.00E+00
U-238 1.23E+02 4.13E+04 1.42E+01 4.77E+03 5.04E-03 1.69E+00 1.02E-04 3.43E-02 0 0.00E+00
Ag+ 1.23E-02 | 7.77E-03 _ 9.07E-07 1.76E-08 | 1.50E-12
As+5 8.92E-03 | 5.54E-03 _ 3.15E-06 6.12E-08 5.20E-12
8+3 1.09E-02 | 6.50E-031 _ 6.68E-06 1.30E-07 1.11E-11
Be+2 6.14E-04 _ 4.09E-04 | 0 0) O
Ct- "5.52E+00 _ 1.23E+00 | 1.31E-03 2.56E-05 2.19E-09
C03-2 I 1.69E+02 _ 1.94E+01 | 4.22E-03 8.51E-05 7.31E-09
Cr+3 2.72E+00 _ 3.80E-01 _ 8.38E-07 1.69E-08 | 1.50E-12
CrO4-2 6.60E-01 | 9.20E-02 _ 1.48E-03 2.91E-05 | 2.49E-09|
F- 3.44E+01 | 4.67E+00 _ 9.31E-04 - 1.87E-05 1.60E-09
Fe(CN)6-4 1.90E+00| | 1.45E+00 _ 3.58E-05 7.21E-07 _ 6.20E-11
Hg+ - 5.00E-02 6.04E-03 _ 6.29E-06 1.27E-07 1.09E-1 I
K+ 3.40E+00 _ 2.52E+00 _ 5.87E-04 | 1.14E-05 9.74E-10
Li+ 2.12E-04 } 1.33E-04 _ 8.76E-08 1.70E-09 1.00E-13
Mo+6 3.72E-02 _ 2.43E-02 J 1.33E-05 2.59E-07 _ 2.21E-11.
Na+ 3.63E+03. 4.46E+02 J 5.86E-01| 1.18E-02 1.01E-06
N02- 4.25E+02F _ 4.96E+01 j 2.48E-02 4.98E-04 4.27E-08
N03- | 6.62E+03| 8.22E+02 1.21E+00 2.43E-02 2.09E-06
OH- I 1.27E+02| 1.79E+01 6.02E-2- - 1.21E-03 1.04E-07

S103-2 1.35E+02 1.57E+01. 6.39E-03 1.29E-04 1.11E-08
S04-2 1.53E+02 1.77E+01 7.15E-03 1.44E-04 1.23E-08
U02+2 2.10E-01 1.42E-01 7.00E-13 0 0
V+5 1.51E-03 1.12E-03 2.14E-07 4.16E-09 4.00E-13
W+4 8.01E-01 9.67E-02 1.01E-04 2.03-06 1.74E-10,
Kd
Group 2
(Kd = 1.0
mUg)
Bi-210 - - 0 0.00E+00 0 0.00E+00 0 0.00E+00
Ni-63 - --- 5.81E-06 3.42E+05 1.73E-06 1.02E+05 5.58E-08 3.28E+03
Pa-231 - 8.20E-09 3.87E-01 5.67E-10 2.68E-02 3.79E-11 1.79E-03
Pa-233 - 1.732-11 3.58E+02 0 0.00E+00 1.00E-13 2.07E+00
Pa-234m - 0 0.00E+00 0 0.00E+00 0 0.00E+00
Po-211 - 0 0.00E+00 0 0.00E+00 0 0.00E+00
Bi+3 - 6.86E+00 4.70E-01 3.40E-02
Ca+2 - 2.04E-01 6.48E-02 1.88E-03
Cd+2 - 3.72E-02 3.81E-03 2.14E-04
Cu+2 - 2.21E-03 3.88E-04 1.55E-05
Fe+3 - - 7.14E+00 5.11E-01 3.77E-02
Mg+2 1- 2.63E-02 | 5.36E-03 2.04E-04
Ni+2 -- 2.13E-01 I 8.37E-021 2.31E-03

Page 1



Sheeti

Table F.3.2.1. Maximnum Contaminant Concentration Calculated for the Long Term Management Alternative ____I____ ____

Constituent300 years 2.1 _ -500 years 5,000 10,000
(rmgL) (MOIL) year years

(mgIL) jnglL) (mn/L)
Kd
Group 1

mug)I___ _ _(Kd =0.0l_____I____

C-14 3.15E-061 1.40E+04 3.96E-08 1.76E+04 2.13-09 9.48E+00 3.18E-11 1.42E-01 0 0.001+00
1-129 4.09E-041 7.20E+01 3.21E-04 5.65E+01 6.51E-07 1.1E-01 1.31E-08 2.31E-03 1.10E-12, 1.94-07
Np-237 2.92E-031 2.06E+03 6.45-04 4.54E+02 4.19E-07 2.95E.01 8.46E-09 5.96E-03 7.02E-13 4.93E-07
Np-238 0 0.GOE+00 0 0.002+00 0 0.00E+00 0 0.00E+00 0 0.0E2+0
Rh-106 01 0.00E+0 0 .00E+0 0.00E+00 0 0.0E+00 0 0.00E+00
Rh-OG 01 0.00E+00 0 0.002+00 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rn-222 0 0.002+00 0 0.002+00 0.00E+00 0 0.00E+00 0 0.00E+00
Ru-I06 01 0.00E+00 0 0.02+00 0 0.00E+00 0 0.0E+00 0 0.0011+00
Sb-126r 0 0.00E+00 0 0.02+00 0 0.00E+00 0 0.00E+00 0 0.00E+00
So-79 2.12E-04 1.48E+04 3.45E-04 2.40E+04 9.18E-08 6.39E+00 1.80E-09 1.25E-01 1.0E-13 6.96E-06
TC-99 5.40E-03 9.13E+04 6.48E-03 1.10E+05 8.44-06 1.43E+02 1.71E-07 2.89E+00 1.45E-Il 2.45E-04
U-233 1.53E-08 1.47E-01 2.891-08 2.792-01 4.702-12 4.532-05 1.00E-13 9.64E-07 01 0.E0+00
U-234 3.82E-05 2.38E+02 3.202-05 2.00E+02 1.912-10 1.192-03 3.80E-12 2.37E-05 0 0.0E+00
U-235 1.20E-01 2.59E+02 9.30E-02 2.01E+02 5.28E-06 1.14E-02 1.06E-07 2.29E-04 6.33E-11 1.37E-07
U-236 1.36E-07 8.79E-03 1.27-07 8.20E-03 2.52E-11 1.63E-06 5.00E-13 3.23E-08 0 0.002+00
U-237 01 0.00E+00 0 0.00E+00 0 0.002+00 0 0.002+00 0 O.OOE+0
U-238 1.83E+01 6.15E+03 1.42E+01 4.77E+03 7.50E-04 2.522-01 1.51E-05 5.07E-03 9.00E-09 3.021E-06
Ag+ 8.5211-031 9.19E-03 1.02E-06 2.112E-08 1.802-12 ____

As+5 6.19E-03 6.37E-03 3.54E-05 7.32E-08 6.30E-12
B+3 7.73E-03 6.84E-03 7.52E-06 1.55E-07 1.34E-11 1
Be+2 4.39E-04 4.84-04 0 0 0
Cl- 1.41E+001 1.27E+00 1.46E-03 3.012-05 2.59E-09,
C03-2 2.50E+01 1.94E+01 4.22E-03 8.51E-05 7.31E-09
Cr+3 5.87E-01 4.45E-01 8.39E-07 1.6911-08 1.50E-12
CrO4-2 1.10E-01 9.20E-02 1.60E-03 3.27E-05 2.82E-09
F- 5.10E+00 4.04E00 9.49-04 1.92E-07 1.65E-09
Fe(CN)6-4 8.73E-01 1.49E+00 5.32E-06 1.07E-07 6.39E-1 1
Hg+ 3.06EE04 3.30E-04 0 0 0
K+ 2.38E+00 2.69E+00 6.60E-04 _1.36-05 1.1812-09
12+ j 1.47E-04 1.50E-04 9.86E-08 2.04E-09 2.00E-13

Mo+6 2.69E-02 2.813 -02 1.501-05 3.10E-07 2.67E-11
Na+ 5.70E+02 4.44E+02 5.90E-01 1.19E-02 1.032-06
N02- 6.38E+01 4.94E+01 2.53E-02 5.12E-04 4.41E-08
N03- 1.05E+03 8.21E+02 1.21E+00 2.44E-02 2.10E-06
OH- 2.26E+01 1.79E+01 6.02E-02 121E-03 1.04E-07
Si03-2 2.02E+01 1.56E+01 6.40E-03 1.9E-04 1.11E-08
S04-2 2.28E+01 1.77E+01 7.23E-03 1.461-04 1.26E-08
U02+2 1.26E-01 1.49E-01 3.80E-12 0 0
V+5 1.06E-03 1.20E-03 2.1E-07 4.98E-09 4.00E-13
W+4 3.92E-03 4.22E-03 2.002-13 0 0
Kd
Group 2 _____

Kd- 1.0

81-210 - - 0 0.00E+00 0 0.00E+00 0 .00E+00
NI-63 2.002-13 1.18E-02 0 0.02+00 0 0.00E+00
Pa.231 8.202-09 3.87E-01 5.67E-10 2.68E-02 3.79E-11 1.79E-03
Pa-233 0.00E+00 0 0.00E+00 0 0.00E+00
Pa-234m 0.00E+00 0 0.00E+00 0 0E2+0
Po-211 I 0 0.00E+00 0, 0.002+00 0 0.00E+00
Bi+3 6.86E+00 4.70E-01 3.40E-02 _

Ca+2 2.04E-01 6.48E-02 1.88E-03
Cd+2 3.72E-02 3.81E-03 2.14E-04 -
Cu+2 6.002-08 1.24E-07 1.07E-Il

e+3 7.14+00 5.11E-01 3.772-02 -
Mg- 2.63E-02 5.36E-03 2.04E-04
Ni+2- 2.13E-01 8.37E-02 2.312E-03
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Table.3.3.1. Maximum Concentrations Calculated for the In Situ FBi and Cap Alternative

2500 2500 5,0001 5000 10,0001 10,000
years years years jyears years 1years
mg/L) (pCi/L) (mg/L) I(PCi/L) (mg/L) (pCi/L)

C-14 1.40E-12 6.23E-03 2.99E-07 1.33E+03 1.93E-08 8.59E+01
1-129 9.82E-11 1.73E-05 4.74E-05 8.34E+00 1.46E-05 2,57E+00
Rn-219 0 0.002+00 0 0.OOE+00 0 0.00C+00
Rn-222 0 0.00E+00 0 0.00E+00 0 0.002+00
Ru- 06 01 0.00E+00 1.00E-13 3.34E-01 0 0.002+00
Sb-126m 0 0.00E+00 0 0.OOE+00 0 0.00E+00
Se-79 1.35E-11 9.40E-04 6.51E-06 4.53E+02 1.91E-06 1.33E+02
Tc-99 2.72E-09 4.60E-02 8.70E-04 1.47E+04 1.03E-04 1.74E+03
U-233 0 0.00E+00 5.84E-10 5.63E-03 1.03E-10 9.93E-04
U-234 1.00E-13 6.24E-07 3.70E-08 2.31E-01 4.41E-09 2.75E-02
U-235 2.02E-08 4.362-05 1.57E-02 3.39E+01 1.61E-03 3.48E+00
U-236 1.00E-13 6.46E-09 1.62E-08 1.05E-03 3.81E-09 2.46E-04
U-237 0 0.0E+00 0 0.00+00i0 0.00E+00
U-238 3.002-06 1.01E-03 2.40E+00 8.06E+02 2.44E-01 8.20E+01
Ag+ 5.40E-10 5.53E-04 1.68E-07
As+5 6.70E-11 3.00E-04 5.79E-07
B+3 1.72E-10 4.12E-04 1.23E-06
Be+2 5.76E-11 3.61E-05 7.80E-09
Cl 1.41 E-07 1.09E-01 9.95E-03
003-2 1.47E-06 3.31E+00 3.19-01
Cr+3 2.20E-11 8.83E-05 1.86E-05
CrO4-2 7.22E-10 6.19E-02 1.21E-021
F- 5.96E-06 6.75E-01 6.44E-02
Fe(CN)6-4 1.16E-06 1.93E-01 1.14-03
Hg+ 2.40E-12 1.61E-05 6.68E-09
K+ 9.74E-07 3.47E-01 1.08E-04
Li+ 0 6.63E-06 1.61E2-08 _____

Mo+6 2.06E-09 1.73E-03 2.45E-06
Na+ 4.43E-05 7.00E+01 1.24E+01

N02- 3.66E-06 8.31E+00 8.64-01
N03- 3.17E-05 1.27E+02 2.68E+01
Np-237 2.02E-10 1.42E-04 6.87E-05 4.84E+01 9.192-06 6.47E+00
Np-238 0 0.00E+00 0 0.002+00 0 0.002+00
~OH- 1.94E-05 2.34E+00 1.35E+00
Rh-106 0 0 0
S04-2 2.43E-06 ______ 2.98E+00 _____ 3.04E-01
S04-2 2.43E-06 2.98E+00 3.04E-01
U02+2 6.95E-08 2.27E-02 3.462-07
V+5 4.28E-102.4-4______ 3.94E-08

+0 
1.54E-04

W+4 ~2.OOE-0486E0
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Table F.3.4.1 Maximum Concentrations in Groundwater Calculated for the In Situ Vitrification Aft

5,000 5,0001 10,000 10,000
Constituents [years years jyears years

(mg/L) (pCi/L) IJ(mg/L) (pCi/L)
Tc207 1.72E-06 E+ 2.21E-06 3.73E+01
U-233 1.40E-12 9.35E-05j 1.802-12 1.74E-05
U-234 3.92E-11 2.45E-04] 4.99E-11 3.11E-04
U-235 j1.25E-05 2.70E-021 1.61E-05 3.48E-02
U-236 54.51E-11 2.91E-06 5.82E-11 3.76E-06
U-238 j 1.84E-03 6.18E-01 2.372-03 7.96E-01
Ag2O, j1.90E-06 2.45E-06
As205 1.42E-061830
B203 I4.86-06
Be0 1.01E-07 1.31E-07
Cr203 7.11E-05 9.18E-05
.i2O 3.3-08 4.36E-08

Na2O 7.39E-02 9.54E-02
MoO3 631-06 8.14E-06

NpO2 1.63-07 2.10E-07
V205 2.78E-07 3.59E-07

02 - 7.26E-07
N3.
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Table F.3.5. 1. Maximum Concentrations Calculated for the Ex Situ Intermediate Seperations Alte
__ 1 ____

2,500 2,500 5,000 5,000 10,000' 10,000
Constituent years years years years years years

(mg/L) (pCi/L) (mg/L) (pCi/L) (mg/L) (pCi/L)
C-14 3.42E-10 1.52E+00 6.80E-09 3.03E+01 2.OOE-13 8.90E-04
1-129 5.321-08 9.36E-03 2.01E-06 3.54-01 1.21E-10 2.13E-05
Rn-219 0 0.00E+00 0 0.00E+00 0 0.OCE+00
Rn-222 0 ".OOE+00 0 0.OOE+00 0 0.00E+00
Ru-106 0.OOE+00 0 .OE+0 0.OOE+00
Sb-126 0 0.OOE+00 0 0.OOE+00 01 0.002+00
Se-79 7.492-09 5.21E-01 2.75E-07 1.91E+01 1.71E-11 1.19E-03
Tc-99 3.78E-07 6,39E+00 1.50E-05 2.54E+02 1.55E-09 2.62E-02
U-233 7.00E-13 6.75E-06 2.32E-11 2.24E-04 0 0.002+00
U-234 2.45E-11 1.53E-04 1.42E-09 8.86E-03 0 0.002+00
U-235 7.442-06 1.61E-02 0.00058249 1.26E+00 7.16E-09 1.552-05
U-236 4.57E-11 2.95E-06 6.632-10 4.28E-05 0.00E+00
U-237 0 0.00E+00 0 0.0C2+00 0 0.002+00
U-238 1.11E-03 3.73E-01 8.90E-02 2.99E+01 1.02E-06 3.43E-04
Ag+ 3.24E-10 1.94E-05
As+5 4.02E-1 1.39E-05 5.95E-10
B+3 1.032-10
Be+2 3.46E-11 9.15E-07
CI- 1.71E-05 0.00405731 2.5bE___
0r04-2 2.57E-06 3.16E-03
F- 1.80E-03 2.47E-02
Fe(CN)6-4 4.47E-04 4.27E-03
Hg+ 1.50E-12 7.64E-07

L+0 3.29E-07 _____ 1.66E-1 1
Na+ 1.612-03 2.78E+00 1.18E-04
N02- 2.10E-03 ____ 3.10E-01 4.96E-06
N03- 2.18E-02 5.13E+00 2.43E-04
S04-2 0.00907481 0.110655144E-06
U02+2 4.23E-08 8.93C-05 0
V+5 2.57E-10 1.23E-06 4.05E-1 1
W+6 0 9.90C-06 0
Np-237 7.19E-08 5.06E-02 2.22E-06 1.56E+00 8.42E-11 5.93E-05
Np-238 0 0.00E+00 0 0.0C2+00 0 0.002+00
Rh-106 0 0.00E+00 0 0.00E+00 0 0.00C+00
C03-2 6.66E-04 1.21E-01 8.51 E-07

Cr+3 1 .52E-08 3.56E06 1.9E-1

K+____ 5.83E-07 2.68E-031.11E-0

Mo+6 1.24E-09 5.51___ E-05___ 2.52E__09

OH- 6.53E-03 1 14E-01 1.22E-05
S04-2 9.07E-04 1.11E-01 1.44E-06
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Table F.3.5.2 Maximum Concentrations Calculated for the LAW Vaults - Intermediate Seperatio

1 5,000_5,0001 10,000 10,000
Constituent years years years years

[(mg/L) (pCi/L) (mg/L) (pCi/L)
Tc-99 _4.56E-06 7.71E+01 1.23E-05 2.08E+02
U-233 2.002E-13 .93E-06 6.00E-13 5.782-06
U-234 6.602-12 4.12E-05 1.76E-11 1.10E-04
U-235 2.06E-06 4.45E-03 5.56E-06 1.20E-02
U-236 7.60E-12 4.91 E-07 2.05E-11 1.32E-06
U-238 3.09E-04 1.04E-01 8.35E-04 2.81E-01
Ag2O __________1.19E-06 3.23E-06
As205 2.80E-06 7.57E-06
8203 5.46E-06 1.48E-05
BeG 2.98E-07 8.062-07
Cr203 3.52N06 9.512-06
U-20 2.11E-0E 5.712-08
MoO3 1.77E-05 4.79E-05
Na2O 2.66E-01 7.19E-01
NpO2 5.33E-08 1.442-07
V205 2.27E-07 6.13E-07
W02 1.22E-10 3.29E-10
W03 3,66E-06 9.89E-06
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Table P.3.8.1 Maximum Concentration Calculated in Groundwater for the Ex Situ/in Situ Combin

Constituent 2,500 2,500 5,000 5,000 10,000 10,000
years years years years years years
(mg/L) (pCL) (mg/L) (pCi/L) (mg/L) (pCi/L)

C-14 2.3E-10 1.02E+00 6.71E-1 2.99E+0O O.OOE+00 0.002+00
1-129 3.S1E-08 6.88E-03 0.000000118 2.08E-021 1.oBE-11 1.90E-06
Np-237 5.23E-08 3.68E-02 9.63E-08 6.78E-02 6.20E-12 4.36E-06

Np-238 o 0.002+00 0 0.00E+00 0 O.00E+00
Rh-10 0 0.00E+00 0 0.OOE+00 o 0.OOE+00
Rn-219 0 0.00E+00 0 0.00E+00 o 00 00
Rn-222 o 0.00E+OP 0 0.00E+00 0 0.002+00
Ru-106 0 0.00E+00 0 .002+00 0 0.002+00
Sb-126m o 0.00E+00 0 0.002+00 0 0.00E+00
Se-79 5.49E-09 3.82E-01 1.59E-08 1.11E+00 1.40E-12 9.74E-05
Tc-99 2.78E-07 4.70E+00 0.000000815 1.38E+01 7.55E-11 1.28E-03
U-233 4E-13 3.86E-06 1.6E-12 1.54E-05 O.OE+00 0.002+00
U-234 1.0IE-l1 6.30E-05 9.16E-11 5.72E-04 0.OOE+0O 0.00E+00
U-235 3.3GE-06 7.26E-03 2.59E-05 5.59E-02 5.02E-10 1.08E-06
U-236 1.7E-1i 1.10E-06 1.74E-10 1.12E-05 o.OOE+0o 0.00E+00
U-237 0 0.0E+00 0.00E+00 0.00E+00 O.OOE+OO 0.00E+00
U-238 4.99E-04 1.68E-01 3.95E-03 1.33E+00 7.20E-08 2.42E-05
cl- 6.63E-06 1.20E-04 1.99E-09

003 -2 3.70E-04 4.22E-03 G.97E-08
Cr+3 7.72E-09 1.35E-07 8.50E-12
Cr04 -2 7.90E-07 5.23E-05 4.91E-09
F- 7.15E-04 7.25E-03 l.OSE-08

Fe(CN)6 1.75E-04 1.33E-04 3.52E-10

Hg+ 2.94E-07 2.91E-06 1.0OE-10

Na+ 7.30E-03 1.02E-01 5.42E-06
N02 - 1.33E-03 1.23E-02 2.76E-07

N03 - 1.1IIE-02 1.95E-01 1.23E-05

OH - 2.39E-03 2.43E-02 5.45E-07

5iO3 -2 2.95E-04 3.42E-03 2.27E-08
S04 -2 4.05E-04 3.94E-03 .01E-07
W+4 4.72E-06 I 4.67-05 .68E-09

Page 1



Sheeti

Table F.3.8.2 Maximum Concentration Calculated in Groundwater for the Ex Situ/In Situ Combin
I _ __ T - - - -1. I

2,500 years 2,500 years 5,000 years 15,000 years 110,000 years 10,000 years
Constituent (mg/L) (pCi/L) (mg/L) I(PCi/L) {(mg/L) (pCi/L)
C-14 1E-13 4.45E-04 5.89E-081 2.62E+021 1.45E-09 6.45E+00
1-129 9.5E-12 1.67E-06 2.16E-05 3.80E+00 1.07E-06 1.88E-01
Np-237 1.48E-11 1.04E-05 2.47E-05 1.74E+01 1.+26E-06 8.87E-01
Np-238 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rh-106 0 0.00E+00 0 0.OOE+00 o 0.00E+00
Rn-219 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rn-222 0 0.00E+00 0 0.00E+00 0 0.00E+00
Ru-106 0 0.00E+001 0 0.OOE+00 0 0.00E+00
Sb-126m 0 0.00E+00 01 0.00E+00 0 0.OOE+00
Se-79 1.3E-12 9.05E-05 0.00000298 2.07E+02 1.38E-07 9.60E+00
Tc-99 1.21E-10 2.04E-03 1.64E-041 2.77E+03 7.49E-06 1.27E+02
U-233 0 0.OOE+00 4.96E-101 4.78E-03 4.06E-11 3.91E-04
U--234 o 0.00E+00 1.33E-08 8.30E-02 1.32E-09 8.24E-03
U-235 1.04E-09 2.25E-06 2.03E-03 4.38E+00 1.47E-04 3.18E-01
U-236 0 0.00E+00 2.18E-09 1.41E-04 6.99E-10 4.52E-05
U-237 0 I 0.00E+001 0 0.00E+00 o 0.00E+00
U-238 1.49E-07 5.01E-05 3.07E-01 1.03E+021 1.99E-02 6.69E+00
Ag+ 1.1E-10 I 2.80E-03 0.00E+001 3.59E-08 0.00E+00
As+5 4.11E-11 _ __ 4.92E-04 1.25E-07

B+3 1.0SE-10 I 1.91E-03 4.07E-08

Be+2 3.45E-11 9.49E-06 1.OOE-13

Cl- 5.19E-08 8.49E-02 S. 69E-04

C03 -2 1.51E-06 1.94E+00 6.18E-031
Cr+3 9.4E-12 5.44E-05 6.38E-06
Cr04 -2 1.84E-08 2.60E-02 4.82E-03

F- 5.63E-07 2.99E-01 | 3.68E-03

Fe (CN) 6 1.86E-07 5.64E-02 2.93E-04

Hg+ 3.52E-10 1.03E-03 8.35E-06
K+ 3.19E-07 3.20E-02 5.09E-06
Li+ 0 1.37E-05 | 3.48E-09
Mo+6 8.81E-io | | 3.33E-04 | 2.62E-08

Na+ 9.14E-06 4.38E+01 4.54E+00

N02 - 1.71E-06 1 3.15E+00 1.02E-01

N03 - 1.35E-05 7.83E+01 9.19E+00

OH - 1.42E-06 2.84E+00 5.38E-01
SiO3 -2 9.51E-08 1.45E+00 9.OIE-02
S04 -2 4.31E-07 | 1.92E+00 _ 1.65E-02
U02 +2 4.17E-08 _ 8.61E-031 _ 4.56E-11
V+5 2.63E-10 _ 3.35E-051 _ 8.SOE-OS
W+4 5.65E-09 1.74E-02 - 1.34E-04 ___
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Table F.3.8.3 Maximum Concentration Calculated in Groundwater f

Constituent 5,000 years 5,000 years 10.000 years 10.000 years
(mg/L) j (pCi/L) (mg/L) (pCi/L)

Tc-99 2.34E-06 3.95E+01 6.30E-06 1.06E+02
U--233 1.OOE-13 9.64E-07 3.OOE-13 2.89E-06
U-234 3.40E-12 2.12E-05 9.OOE-12 5.62E-05
U-235 1.05E-06 2.27E-03 9.OOE-12 1.94E-08
U-236 3.90E-12 2.52E-07 1.osE-11 6.78E-07
U-238 1.58E-04 5.31E-02 4.28E-04 1.44E-01

Ag+ 6.12E-07 j _ 1.65E-06

As+5 1.43E-06 _ 3.88E-06

B+ 2.80E-06 _ | 7.5GE-06
Be+2 1.53E-07 _ | 4.13E-07
Cr+3 1.80E-06 | | 4.87E-06

K+ j 4.11E-07 || 1.11 E-06 .
Li+ 1.08E-08 | | 2.92E-08

Mo+6 9.08E-06 I _ 2.46E-05

Na+ 1.36E-01 _ | 3.68E-01

NpO2 2.73E-08 | | 7.39E-08
SiO3 -2 1.20E-01 _ | 5.40E-01

V+ 1.16E-07 _ | 3.14E-07
W03 1.87E-06 _ | 5.07E-06
W02 6.23E-11 _ | 1.69E-10
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Table F.3.9.1 Maximum Concentrations Calculated for the Phased Implementation Total Alternati

Constituent 2,500 years 2,500 years 5,000 years 5000 years 10,000years 10,000 years
(mg/L) (pCi/L) (mg/L) (pCi/L) (mg/L) (pCi/L)

C-14 3.42E-10 1.52E+00 6.80E-09 3.03E+011 2.002-13 8.90E-04
1-129 5.32E-08 9.36E-03 2.01E-06 3.54E-01 1.21E-10 2.13E-05
Rn-219 0 0.OOE+00 0 0.002+00 0 0.002+00
Rn-222 01 0.00+00 0 0.002+00 01 0.00+00
Ru-lO6 0 0.00E+00 0 0.002+00 0 0.002+00
sb-126 0 0.OOE+00 0 0.002+00 0 0.00E+0
Se-79 7.49E-09 5.211-01 2.75E-07 1.91E+01 1.71E-11 1.19E-03
Tc-99 3.78E-07 6.39E+00 1.50E-05 2.542+02 1.55E-09 2.62E-02
U-233 I 7.00-13 6.75E-06 2.32E-11 2.24E-04 0 0.002+00
U-234 2.452-11 1.532-04 1.42E-09 8.86E-03 0.00E+00
U-235 7.44E-06 1.61E-02 5.82E-04 1.26E+00 7.162-09 1.55E-05
U-236 4.57E-11 2.95E-06 6.63E-10 4.28E-05 0 0.002+00
U-237 0 0.OOE+00 0 0.00E+00 0 0.00E+00
U-238 1.11E-03 3.732-01 8.90E-01 2.99E+02 1.02E-06 3.432-04
Ag+ 3.24E-10 1.94E-05 1.72E-10
As+5 4.02E-11 1.39E-05 5.95E-10
B+3 1.03E-10 1.82E-05 1.26E-09
Be+2 3.46E-11 9.15E-07 0
ci- 1.71 E-05 4.06E-03 2.50E-071
CrO4-2 2.57E-06 3.162-03 2.87E-07
F- 1,80E-03 2.47E-02 1.86E-07
Fe (CN) 6- 4.47E-04 4.27E-03 7.22E-09
Hq+ 1.50E-12 7.64C-07 0
Li+ 0 3.29E-07 ______ 1.66E-1 1 ____

Na+ 1.62E-02 2.78E+00 1.18E-04
N02 2.11E-03 3.09E-01 4.96E-06
N03 2.19E-02 132+00 2.44E-04
S04-2 9.07E-04 1.11-01 1.44E-06
102+2 4.23E-08 8.93E-05 0
V+5 2.57E-101 I___ 1.23E-06 ______ 4.05E-1 1 ____

W+6 0 1 9.90E-06 0 _____

0 ]0 0
Np-237 7.19E-08 5.06E-02 2.22E-06 1.56E+00 8.42E-11 5.93E-05
Np-238 0 0.002+00 0 0.00E+00 0.00E+00
Rh-106 0 0.00E+00 0 0.00E+00 0.00E+00
C03-2 6.66E-04 1.21E-01 8.51E-07
Cr+3 1.52E-08 3.56E-06 1.69E-10

K+ I 5.85E-071 2.68E-03 1.11E-07
MO+6 1.242-1 5.51 E-05 2.52E-09
OH- 6.53E-03 1 1.14E-01 _ 1.22E-05
IS04-2 1 9.0715-041 1____ 1.11E-01 _____ 1.44E-061
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Table F.3.9.2 Maximum Concentration Calculated for the LAW Vaults - Phasbd Imn

Constituent 5,000 years 5,000 years 10,000 years 10,000 years
(mg/L) (pCi/L) (mg/L) (pCi/L)

Tc-99 4.56E-06 7.71E+01 1.23E-05 2.08E+02
U--233 2.002-13 1.93E-06 6.002-13 5.78E-06
U-234 6.60E-12 4.12E-05 1.76E-i1 1.10E-04
U-235 2.06E-06 4.45E-03 5.56E-06 1.20E-02
U-236 7.60E-12 4.91E-07 2.05E-11 1.32E-06
U-238 3.09E-04 1.04E-01 8.35E-04 2.81E-01
Ag2O 1.19E-06 j 3.23E-06 ____ _____

As205 2.80E-06 7.57E-06
B203 5.46E-06 1.48E-05
BeO 2.98E-07 8.06E-07
Cr203 3.52E-06 9.51 E-06
Li-20 2.11E-08 5.71E-08
Mo03 1.77E-05 4.79E-05
Na2O 2.66E-01 7.19E-01
NpO2 5.33E-08 1.44E-07
V205 2.27E-07
W02 1.22E-10 9E-1 0

JWO 3.66E-061 9.89E-06
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Stein, David

From:
To:
Subject:
Date:

Stein, David
Henderson, Colin
Hanford TWEIS Alternatives Cost Update
Wednesday, March 20, 1996 1:35PM

Following are Hanford TWEIS Alternatives cost updates with corrections for Treatment Operating Costs. :These
corrections were noted In the engineering calculations dated 2/20/96, but were never transferred to the firal cost
tables until now. The operating costs corrections are also presented here for your comparison.

TABLE 1

PREVIOUS OPERATING CORRECTED OPERATING
COSTS (MILLIONS) COSTS(MILLIONS)

Intermediate Separations $5,577 $5,509

No Separations(Vitrification)

No Separations(Calcination)

ExSitu/lnSitu Combination

$23,273

$8,182 $7,548

$2,672

$22,742

$2,638

TABLE 2

ALTERNATIVE TOTAL COST( WITH REPOSITORY FEE@$360,000 PER CANISTER)
TARGET VALUE 95% CONFIDENCE RANGE
(MILLIONS) (MILLIONS)

Intermediate Separations $37,818 $30,399 --- $40,552

No Separations(Vitrification) $252,669 $69,475 --- $252,669

No Separations(Calcination) $85,815 $38,789 - $86,141

ExSitu/lnSitu Combination $25,526 $22,990 -- $27,913

TABLE 3

ALTERNATIVE COST EXCLUDING REPOSITORY FEE .
TARGET VALUE 95% CONFIDENCE RANGE
(MILLIONS) (MILLIONS)

Intermediate Separations $25,798 $23,775 ---- $29,741

No Separations(Vitrification) $41,209 $25,560 -- $43,559

No Separations(Calcination) $26,015 $22,157 --- $28,708

ExSitu/InSitu Combination $19,516 $17,956 - $22,407

Thesd changes should bring the alternatives up to date. Let me know if I can do anything else.
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Stein, David

From: Stein, David
To: Henderson, Colin
Subject: TWEIS Cost Uncertainty Update
Date: Monday, March 18, 1996 10:04AM

Following are Hanford TWEIS Alternatives Cost Uncertainty updates which include an increase for tank
characterization costs ($903 million for InSitu Fill & Cap and Insitu Vitrification and 60% of $903 or $542 million
for InSitii/ExSftu Comto):

ALTERNATIVE TARGET VALUE
(millions)

95% CONFIDENCE RANGE
(millions)

InSitu Fill & Cap

InSitu Vitrification

InSitu/ExSitu Combo
with Repository Fee
@ $360,000 per
canister(S6,010 million)

InSitu/ExSitu Combo
without Repository Fee

lnSitu/ExSitu Combo
with Repository Fee
Q $5,000 million( Feb 96)

$7,884

$1678

$25,560

$19,550

$24,550

$6,972 - $58,815

$16,185 - $23,840

$22,996 - $27,947

$17,968 - $22,441

$22,466 - $27,151

After reviewing the cost components of the Repository Fee in the TRW Report, I can confirm that there was no
double counting when compared to the Westinghouse Data Packages. The Repository Fee included a cost f6r
an outer barrier for the HLW package in which it is placed before insertion into the vault. This outer barrier is
either in addition to the MPC or replaces the MPC, I cannot determine which.

Page 1



Stein, David

Stein, David
Henderson, Colin
Hanford TWEIS Alternatives Cost Uncertainty-
Wednesday, March 13, 1996 12:51PM

U (f71U: '9\-,
I AR A ,

hi 101

Following are Hanford TWEIS Alternatives Cost Uncertainty Tables with and without Repository Fee (fee has
been calculated using $360,000 per canister per latest directive):

TABLE I

ALTERNATIVE

Intermediate Separations

No Separations (Vitrification)

No Separations (Calcination)

Extensive Separations .

ExSitu/lnSitu Combination

Phased Implementation

Junior Combo

TOTAL ALTERNATIVE COST(WITH REPOSITORY FEE)
TARGET VALUE 95% CONFIDENCE RANGE

(millions) (millions)
$37,886 .. $30,465 - $40,598

$253,200 $69,971 - $253,200

$86,449 $39,406 - $86,548

$28,544 $27,477 - $36,471

$25,018 .- $22,691 - 27,17

$38,728 $31,843 - $41,756

$19,461 $18,51.2 - $22,053

Note: For most alternatives, repository fee is so high that it dominates the cost uncertainty.
that the repository fee be considered as a separate item with no range included and just
a note as to how it was calculated; e.g. $360,000 charge per canister.

TABLE 2

ALTERNATIVE

Intermediate Separations

No Separations (Vitrification)

No Separations (Calcination)

Extensive Separations

ExSftu/nSitu Combination

Phased Implementation

Junior Combo

TARGET
(millions)
$25,866

$41,740

$26,649

$27,979

$19,008

$26,708

$16,331

I would recommend

ALTERNATIVE REMEDIATION COST(EXCLUDES REP FEE)
VALUE 95% CONFIDENCE RANGE

(million)
$23,818 - $29,808

$25,628 - $44,074

$22,276 - $29,269

$26,580 - $35,476

$17,742 - $21,774

$25,000 - $31,109

$15,089 - $18,633

I will send copies of the model output by Fed Ex this afternoon. Give me a call if you have any questions.

Page 1
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Henderson, Colin

From: Stein, David
To: Henderson, Colin
Subject: Hanford TWEIS Alternatives Cost Update
Date: Wednesday, March 20, 1996 1:35PM

Following are Hanford TWEIS Alternatives cost updates with corrections for Treatment Operating Costs.
These corrections were noted in the engineering calculations dated 2/20/96, but were never transferred to
the final cost tables until now. The operating costs corrections are also presented here for your
comparison.

TABLE 1

PREVIOUS OPERATING CORRECTED OPERATING
COSTS (MILLIONS) COSTS(MILLIONS)

Intermediate Separations $5,577 $5,509

No Separations(Vitrification) $'23,273 $22,742

No Separations(Calcination) $8,182 $7,548

ExSitu/InSitu Combination $2,672 $2,638

TABLE 2

ALTERNATIVE TOTAL COST( WITH REPOSITORY FEE@$360,000 PER CANISTER)
TARGET VALUE 95% CONFIDENCE RANGE
(MILLIONS) (MILLIONS)

Intermediate Separations

No Separations(Vitrification)

No Separations(Calcination)

ExSitu/lnSitu Combination

$37,818

$252,669

$85,815

$25,526

TABLE 3

ALTERNATIVE
TARGET VALUE
(MILLIONS)

COST EXCLUDING

$30,399 --- $40,552

$69,475 ---- $252,669

$38,789 ----- $86,141

$22,990 ---- $27,913

REPOSITORY FEE
95% CONFIDENCE RANGE
(MILLIONS)

Intermediate Separations

No Separations(Vitrification)

No Separations(Calcination)

ExSitu/InSitu Combination

$25,798

$41,209

$26,015

$19,516

These changes should bring the alternatives up to

$23,775 -- $29,741

$25,560 --- $43,559

$22,157 ---- $28,708

$17,956 ---- $22,407

date. Let me know if I can do anything else.
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Henderson, Colin

From: Stein, David
To: Henderson, Colin
Subject: TWEIS Cost Uncertainty Update
Date: Monday, March 18, 1996 10:04AM

Following are Hanford TWEIS Alternatives Cost Uncertainty updates which include an increase for tank
characterization costs ($903 million for InSitu Fill & Cap and InSitu Vitrification and 60% of $903 or $542
million for InSitu/ExSitu Combo):

ALTERNATIVE TARGET VALUE
(millions)

95% CONFIDENCE RANGE
(millions)

InSitu Fill & Cap

InSitu Vitrification

InSitu/ExSitu Combo $25,560
with Repository Fee
@ $360,000 per

,canister($6,010 million)

$7,884

$16,;87

InSitu/ExSitu Combo $19,550
.without Repository Fee

Insitu/ExSitu Combo $24,550
with Repository Fee
@ $5,000 million( Feb 96)

$6,972 - $8,815

$16,185 --- $23,840

$22,996 --- $27,947

$17,968 --- $22,441

$22,466 --- $27,151

After reviewing the cost components of the Repository Fee in the TRW Report, I can confirm that there
was no double counting when compared to the Westinghouse Data Packages. The Repository Fee Included
a cost for an outer barrier for the HLW package in which it is placed before insertion into the vault. This
outer barrier is either in addition to the MPC or replaces the MPC, I cannot determine which.
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Henderson, Colin

Stein, David
Henderson, Colin
Capsule Alternatives Cost Revision(Repository Fee Change)
Monday, March 18, 1996 1:54PM

Incorporating the revised Repository Fee
Capsule Alternatives:

method ($360,000 per canister) results in the following for the

OVERPACK AND
(millions)

CAPSULE
SHIP

ALTERNATIVES
VITRIFY WITH TANK WASTE
(millions)

Current Operations

R&D

Capital

Operating

M&M

D&D

Repository Fee

Total

From:
To:
Subject:
Date:

$377

$14

$32

$34

$315

$5

$36

$46

$6

$144

$607

$1

$6

$232

$641
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!ecrzedi: Sepaiors

ZR+4 I 2.772+021 4.48E-01
iR02 6.49E-011I 6.90e+02j f

ZR2:2i12 4.09E+021 2.152+011

Mass LAW wse oxides I 1 1 106544.7302!
LAW waste loading (waste oxide) 1 1 23%1
LAW waste loading (sodium oxide) 1 1 25%1
Mass HLW wase oxides I I I I I I 7.26E+031 I
HLW waste loading (waste oxides) I I __ I 1 1 29%11

HLW

20 wt ae vvide ioadin_-
Blending factor I If 1.251 1.51 21 3.51 1
Mmss of glass required to achieve 25% wo loading. MT 3693. 13581 45366.419751 54439.7037 721586.27161 127025.97531 1
additional (ric required (equals increased glass) MT I 1.12E+04! 2.03E+04! 2.93E+04 4.75E+041 1.022+051 ______

toal fric required. MT 2.48E+041 3.39E+It41 4.29E+04 6.11E+041 1.16E+051 I

glass density (MT/m')) 2.631
cullee packing fraction 0.7 (LAW only) I

Waste volume (M^3) I 128E+04 1.72E+ 2.07E+04 2.76E+041 4.83E+04 I
Canistet Volume (m-3) 0.621 1 1 1 1
Number of caniscen (x) 2.23E+04 2.78E+041 3.34E+041 4.45E+041 7.79E+04
Nu. o(Canisters /HMPC 1 41 n iI
Number of HMPCs I I .I 56E+031 6.96E+031 8.35E+03! l.1IE+04 1.95E+04
Number of trips 0 10 HMPCs trio 1 5561 6961 8351 1113 _948

(ref Ext. Sep Data Pkg.) ]acceptable ange 1 1.251 1.51 2j 3.51 1

SiO2 142 toil7 we. % ____ 60.0774 64.68%4 67.75%J11.59%4 76.5 71__________
B203 to 20 wt% 8.82%1 9.6371 10.17%1 10.84%| 11.71%f I
Na20 S3 to 20 we . I 8.657 6.927% 5.77%1 4.33% 2.47%j
LLO 1 owt% 7. 1 2.52%1 2.75%1 2.91%! 3.10% 3.5%|
re2O3 12 to 15 wT. 3.33%1 0.00%- 0.00% 0.00%1 0.0C% 1

CaO I< or- 10 wt % I 0.52%j 042%| 0.35%1 0.26%1 0.I5%
MgO 1< or-S we % _ 0.05%f 0.047 0.03%1 0.03% 0.01% 1

A1203 I < or - 15 wC % 1 I 4.77%1 3.E1%j 3.18%1 2.38%1 1.36%1 1
ZrO2 j< or - 13 7 _ I .90%| 1.2%! L27% 0.95%j 0.4% 190 I55I <__ or .5m% 0.05%1__ _ __ _ __ __ _
Cr203 j< or -0.5 w? % 1 0.1671 0.13%f 0.71% 0.08%" .o5%| - 1
P205 j< or-) we % 1.71% 1 37%. 1.14%! 0.S6% 0.49%! 1
S03 < or - 0.5wt% *

Schedule 114yI
Capacity MT/day I 20 1
Overmi! efficiency. % I j 36%1 44%F 53%1 71%1 124%1 i
Required capacity MT/day (assuming 14 yrs ops. 60% OE) 11.841 14.801 17.761 23.671 41.43
Required operating duration yrs (assuing 20 MT/day. 60% OE) 1 10.36| 12.431 16.57 19.001 |

25 it- i -ddejioadinf. |ad* 1
Mass of glss requiro achieve 15% wo loading MT I 4.84E+041 6.05E+041 7.26E+041 9.68E+041 1.69E+05 I
Volume (M^3) I 1.84E+041 2.30E+041 2.76E+041 3.68E+041 6.44E+041 _

Number ofCaniscrs (lx) I 2.971+041 3.71E+041 4.45E+041 5.94E+041 1.04E+051 |

Mass of glass requircEdo achieve 40% wo loading MT I LSj1E+041 2.27E+041 2.72E+041 3.63E+041 6.35E-041
Volume (M^3) 1 1 6.90E+031 8.62E+031 1.03E+041 1.38E+041 2.lE+04!
Number of Canisters (Ix) 1 11E+041 l.39E+04 1.67E+04f 2.23E+041 3.90E+04 I

Irii796 10:49 AM Inteermdiaje Separtioms
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WRC-SD-WM-BV-lC- Rev. 0 '

F.13 Backup for Table 9-19'

Resource Recuirements

Table F-37 gives the consumable resource requirements for the Tri-arty Agreement
alternative data package. Where possible the information for resource usage was taken from
the material balances in Anpendix A. Exceptions are ion exchange media, decon chemicals,
glycolic acid, raw and sanitary water, and electricity. How these values were obtained is
defined in the Table 9-4 footnotes or backup. The raw material prices were taken from the
"Chemical Marketing Reporter" or from the Facility Configuration Study.

Table F-38 gives the miscellaneous resource requirements for the Tri-Parzy Agreement
alternative data package. All of the costs for the .items were taken from the Facility
Configuration Study except for solid waste. This value is based upon-engineering judgement.
The total cost for the LLW vaults in Table F-38 is a total cost which includes staffing for
construction as well as consumable resources.

F-99



TaIble P-37. Operating Cost for Consumables. -

Pril

Flocculent

lun lxchangc

NnNO2

Stnlfnr

DCPID'

CPU"

NaOl I

1-1N 02

NH2

Cli ciicals

Kerosene

SiO2.

A1203

Megagrani $3,860

MegagramilI $100

Cubic
Meter

Mcgagram

Megagram

Megagram

Megagrim

Megagrami

Megagra i

Megagram

Megagram

$11,000

$210

$370

$150

$150

$250

$160

$350

$401

Megagra 1 $150

Megagrain

Megagrain

CiCo Megagram

$40

$500

$60

52

85

224

54

127,000

3,360

2,360

26,200

4,190

8,480

2,114

57,800

229,000

13,200

38,700

$200,720 $0 52 $200,720
$8,500 $0 85 $8,OW

$2,464,000 $0 224 $2,464,Xx,

$11,340 $0 54 $11,340
$46,990,000 $0 127,000 $46,990,000
$504,000 $0 3,360 $504,000

$504,000 $0 3,360 $504,000

$6,550,000 $0 26,200 $6,550,000
$670,400 $0 4,190 $670,400

$2,968,000 277 $96,950 8,757 $3,064,950

$847,714 3,171 $1,271,571 5,285 $2,119,285

$8,670,000 $0 57,800 $8,670,000
$9,160,600 11,300 $452,000 240,300 $9,612,0M

$6,600,000 $0 13,200 $6,600,(m

$2,322,000 $0 38,700 j $2,322,000

'ii

0?



Table P-37. Operating Cost for Consumables.

tt
D203

L120

Glycolic Acid

Siiiltary Waer

l y r

Steam

j!rIcify

Subtotal

Megagram

Megagrami

$1,000

$5,000

Megagram $1,740

$0

$0

$0

1,750

500

3,500

V.,750,000

$2,500,000

$6,090,000
4 I I I I- I ___________

Cubie
Meler

Cubic
Meter

Megagram

$0.03

$0.03

$5

797,000

9,878,900

$23,910

$296,367

$0

303,000

-1,121,100

I 4 i I 4
Megawatt-

Hours
$30 5,3 10,000 1 9 , 000 3,690,000

I I *I *I I

$248,090,951

$9,090;

~-

I 1Cfl A.

1, 11 1, nuuu
500 $2,500,00o

3,500

1,100,000

$6,090,(X

$23,000

$33,633 11,000,000 I $330,000

$0

$1 10,700;Q0O

$122,903,244

9,000,000

I I __________ I ____________ __________ I ______________ j ________

$0

$270,000,000

$370,994, 195

NoLes:

DIcyclupjilnadiesce
"Cycloupnindisen

HLW = high-level waste
LLW = loiv-lcvcl waste

'ii

0

-o

MAIN,
"I 11MI, SIRI, MAIN



Table F-38. Other Operating Costs.

SN

age~

Solid Cubic $1,000 1,000 $1,000,000 1,000 $1,000,000 2,000 $2,000,000
Waste Meter

Elquipment Per Year 14 year $18,000,000 $252,000,000 $5,000,000 $70,000,000 $322,000,000

Vaulls . Per $5,000,000 45 $25,QQ0,000 45 $225,000,000

Canisters' Per $10,000 6,820 $68,200,000 6,820 $68,200,000

Containers Per $25,000 1,705. $42,625,000 1705 $42,625,000

Casks Per $60,000 1,705, $102,300,000 1705 $ 102,203,000

Pids Per $26,000,000 1 $26,000,000 1 $26,000,000

Subiolal $478,000,000 . . $310,125,000 $788,125,000

Total From Table P-37 $248,090,951 $122,903,244 $370,994,195

Grand Total $726,090,951 $433,028,244 $1,159,I19,195

Grand Tolal Minus Equipment $474,090,951 $363,028,244 $837,119,195

MR.*

Note:
[[LW = high-level waste
LLW = low-level waste

~$ LiW
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W\IHC-SD-WM-EV-103 Rev. C
~V~b

Backup to Table 6-20. Operating Costs.

Decon Chemicals Megagram S401 2,114 3848,040

Solid Waste Cubic Meter 31,000. 1,000 S1,000,000

Kerosene Megagram 3150 52,100 $7,815,00

Ammonia Megagram S350 8,570 S2,999,500

Process Water Cubic Meter $0.03 972,907 S29,187

Sio,. Megagranj $40 204,000 $8,160,000

A1,0 3  Megagram $500 10,000 $5,000,000

CaO Megagram S60 35,500 $2,130,000

B20 3  Megagram 51,000 so

LiO Megagram $5,000 _ SO

527,981,727

$1,998,695

Sanitary Water Cubic Meter £0.03 949,390 S28,482

Raw Water Cubic Meter 30.03 3,605,940 $108,178.

Steam Megagram $5 SO
Electricity Megawatt Hours S30 4,690,000 $140,7.00,000

5140,836,660

$10,059,761

B-18
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WHC-SD-WM-EV-l03 Rev. 0

Table 6-17. Process Module: Overall Cost (1995 Dollars).

A ~ ~ ~ ~ U.; . ....

Pumping/sluicing-

Hydraulic retrieval

Sludge wash 0

Cesium removal 0

Other radionuclide removal 0

Low-level waste vitrification 0

Low-leVel waste disposal 0

High-level waste vitrification S7.30E9

High-level waste disposal fee S1.29E10

Emptied single-shell tank closure * -

Emptied double-shell tank closure

Total $2.02E10

Notes:

*Outside the scope of this document.

For additional backup information. see Appendix B.

6-25
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WHC-SD-WM-EV-103 Rev. Q

Table 6-18. Overall Cost Component (1995 Dollars).

Capital $2.61E9'

Operating $1.63E10 2

Monitoring and maintenance $5.01 E73

Decontamination and decommissioning 59.77E8

Research and development $2.80E85

Total $2.02E1 0'

Notes:

'Total capital cost includes 40 percent contingency. Contingency is excluded from operating monitoring
and maintenance, decontamiination and deconunissioning, research and development cost, and high-level

, waste disposal.

2Total operating cost is calculated at annual operating cost (see Table 6-20). Operating costs include

startup and actual hot operations.

'Total monitoring and maintenance cost is calculated in footnote I of Table 6-20. Monitoring and
maintenance is for the HLW canisters stored onsite.

'Total decontamination and decommissioning cost is calculated as the sum of 30 percent of the capital
cost plus three years of annual operating labor cost (Boomer et aL). Decontamination and

decommissioning is defined as the extombment of the radioactively contaminated facilities located in the
200 East Area.

5Based on the research and development costs associated with the low-level waste Vitrification Facility
(Boomer et al. 1994). Although high-level waste research and development costs are lower
($250,000,000), it is assumed that unknowns associated with no separations and the large equipment size
will require additional testing.

"Costs associated with routine tank farm operations, estimated at S4,070 million (1995 dollars) are not
included in these totals. In addition, costs associated with TWRS program management,
characterization, tank farm upgrades. SST saltwell pumping, and tank farm safety issues resolution are
not included.

For additional backup infdrmation. see Appendix B.

Boomer, K. D. and J. M. Colby, T. W. Crawford, J. S. Garfield, J. D. Galbraith,
C. E. Golberg, C. E. Leach, D. E. Mitchell, F. D. Nankani, B. J. Slaathaug, L. M. Swanson,
T. L. Waldo and C. M. Winkler, 1994, Tank Waste Remediation System Faciliry Configuration Study,
WHC-SD-WM-ES-295. Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 6-19. Capital Cost Component (1995 Dollars).

wa.g c3MeDdau lCV ~
r-wA M : -/Ac& .- e -- 'F-:t N

Labor S1.07E9'

Materials and supplies S4.61E8

Equipment $8.18E8

Local purchases 52.61E82

Total 32.61E9

Notes:

'See cost estimate in Appendix D.

- Assumed to be 18 percent of total materials and supplies and equipment purchases. based on

Westinghouse Hanford Company 1994 procurement.
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Table 6-20. Operating Cost Component (1995 Dollars).
.r

k-fouent-" V A~

Labor S1.18E9

Materials and supplies S1.1E92

High-level waste casks/canisters S 1. 82E93

Equipment $2.10E84

High-level waste disposal fee Sl.29E105

Total $1.63E10

Notes:

'From Table 6-3 Operational Personnel

(227E)(5130,000/yr)(14 yr operations + 2 year startup + 1.5 yr decontamination and

decommissioning)

(53 NE)(S60.000/yr)(14 yr operations + 2 year startup + 1.5 yr decontamination and

deconnuissioning)

(338 BU)($90.000/yr)(14 yr operations + 2 year startup + 1.5 yr D&D)

Total = S1.13E9

From Table 6-14 Monitoring and Maintenance Personnel

(1 E)(3130,000/yr)(60 yr)

(1 NE)(S60.000/yr)(60 yr)

(8 BU)(390,000/yr)(60 yr)

Total = S5.46E7

Grand Total =SI.18E9

'Includes cold chemicals and utilities at S10 million/year for 14 years (18% assumed io be purchased
locally).

3Based on total cost requirement of 21.400 55 unshielded canisters and 21.400 concrete interim shielding

casks. Canister/cask cost is from facility configuration stady which assumes S65k for each cask and 520k
for each canister.

'Based on replacement of melter at 515 million/year for 14 years (18% assumed to be purchased locally).
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Table 6-20. Operating Cost Component (1995 Dollars).

Notes (Continued):

Table D-8 (TRW 1995) estimates the repository fee for the No Separations Alternative (Case 7-55C)
would be $8,800 million higher than the estimated repository fee for Case IC. using the TRW Total

System Life Cycle Cost model developed for the Office of Civilian Radioactive Waste Management. Per
informal communications with Mr. Don Nitti of TRW on May 31, 1995, Hanford's repository fee for
case IC is estimated as follows:

Two repository case total life cycle cost = S48.294 billion

Defense program share = 15.7%

Hanford's share based on ratio of number
of Hanford waste packages (2,465) to total
defense program waste packages (4,588),
from Table 2-4 (TRW 1995) = 53.7%

Hanford's share of Case IC:
(S48.294 billion x 0.157 x 0.537) 54.072 billion

TRW, 1995, Assessment of Pre-Closure System Cost and Health and Safery impacts of
Hanford High-Level Waste Virrification Options on the Civiliaz Radioactive Waste Management System,
ACOOOOOOX-01717-5707-00003, Rev. 0, TRW Environmental Safety Systems, Inc., Vienna, Virginia.
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Table 6-21. Overall Schedule (Calendar Year Start/Completion Date).

01 .. .9T .....

Construction 06/1997(') - 12/2002

Operation 12/2004 - 12/2018'

Decontamination and decommissioning 01/2019 - 12/20232

Monitoring and maintenance 1/2005 - 12/2027'

Research and development 1995 - 20054

Notes:

'Assumes high-level waste no separations will start operating in place of the pretreatment facility.

*Assumes 5 years per facility for decontamination and decommissioning after 14 years of operation.

'Assumes that the high level-waste casks stored on the Hanford Site will required monitoring until they
are transported to the deep geologic repository. Monitoring and maintenance of the HLW product is
assumed to begin one month after start of operations and would continue until completion of shipping to
the geologic repository. Shipment of HLW canisters to the repository is assumed to occur over the
period 2017 through 2027 (TRW 1995, Table D-6).

'Based on the draft *multi-year program plan and will continue for one year after the start of operation of
the high-level waste facility.

Boomer, K. D. and 1. M. Colby, T. W. Crawford, J. S. Garfield, J. D. Galbraith. C. E. Golberg,
C. E. Leach, D. E. Mitchell, F. D. Nankani, B. J. Slanthaug, L. M. Swanson. T. L. Waldo and
C. M. Winkler, 1994, Tank Waste Remediarlon System Faciliry Configuration Study,
WHC-SD-WM-ES-295, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

DOE, 1990, Radioactive Waste Management. DOE Order 5820.2A. U.S. Department of Energy,
Washington. D.C.

TRW, 1995, Assessment of Pre-Closure Sysrem Cost and Health and Safety ImpacTs of
Hanford High-Level Waste Vitrification Options on the Civilian Radioactive Waste Management System,
A00000000-01717-5707-00003, Rev. 0, TRW Environmental Safety Systems, Inc., Vienna. Virginia.
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No Separations

Assumptions: i
1. HLW glass waste oxide loading basis to be 20 wt% sodium oxides
2. Using the WHC engineering data package material balance calculate-the waste oxide loading -

and adjust mass of the glass produced to achieve a 20 wt % sodium oxide loading

Input Frit Output
IStreaml. I Istreamn407 Istream437 I
Iliquids [solids I I

Volume kilo-liters 5.85E+051 I I
Specific Gravity 1.21E+001 1 1
Cs and Ba, (MCi) 6.28E+01J 5.28E+00 6.79E+011
Sr and Y, (MCi) . 2.10E+00 1.05E+02 J .07E+02

Tc, (MCi) I 2.61E-02 5.89E-03 3.18E-021
Am, (MCi) I 8.61E-03| 9.51E-02 1.04E-011
Np, (MCi) - 1.03E-05 9.29E-05 1.03E-041 I
Pu-239, (MCi) 1.67E-031 2.47E-02 2.64E-021 I
Pu-240, (MCi) 4.14E-041 6.28E-031 6.70E-031 I
Pu-241,(MCi) 1.49E-031 7.34E-02 1 7.48E-021 1
Total TRU, (MCi) 1.22E-02| 2.OOE-01 I 2.12E-01
Total MCi I 6.49E+O1J l.1IE+02f .76E+02
Total Mass Flow (MT) 7.10E+051 1.94E+041 -2~OE+05 3'57E+051
Total Cr, (MT) 5.15E+011 1.32E+021 I 1.84E+021
Total Na, (MT) I 6.51E+041 1.24E+03 6.63E+04
Total Si, (MT) I 5.65E+00 5.24E+021 9.56E+041 9.61E+041 I
Total P, (MT) I 8.42E+021 7.80E+021 _ 1.62E+031
Total N02-, (MT) I 9.54E+031 7.38E+0ll I I
Total NO3-, (MT) I1.06E+051 1.03E+031 I I
AG+ I 3.28E-011 1.38E+00 1 1
AG20 I I I 1.83E+001
AL+3 2.37E+031 I I
AL203 I OE+04J 1.79E+04_
AL(OH)4- . 4.83E+03 I
AM+3 2.51E-03j 2.77E-02 -
AM203 I I 3.32E-021
AS+5 I 7.70E-011 4.98E-01 I
AS205 I 1.95E+001
B+3 5.19E-011 9.94E-011
B203 I _ 4.87E+00 -
BA+2 - 7.91E-01 3.09E+00 I I
BAO I 4.33E+00
BE+2 .8.19E-021 7.61E-03
BEO I 2.48E-01

BI+3 6.76E+011 1.96E+02
B1203 I 2.94E+02
C14 I 7.43E-041 4.53E-04 I-
CA+2 1.67E+011 1.33E+021 I

1/26/96 4:54 PM No SeparationsPage I
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No Separations

CANCRINITE i 2.70E+031
CAO I 3.55E+041 3.58E+041. J-

CD+2 2.09E+001 7.93E+001

CDO I _ I 1.14E + Oil

CE+3 I 2.37E+001 2.35E+021 I I
CE203 I I I 2.78E+021

CL- 3.11E+021 3.49E+001

CL2
CO
C02
C03-2 3.37E+031 2.25E+021

CR+3 I 1.32E+021
CR203 I I I 2.68E+021

CR(OH)4- | 1.19E+021 I I
CS+ 8.19E-011 9.25E-021
CS20 I I 9.65E-011

CU+2 1.77E-0lI 7.46E-01l I
CUO 1.16E+001

CUS04
F- 1.12E+031 5.97E+011
F2 I-
FE+3 1 1.44E+011 7.63E+021
FE203 - 1.23E+03I

H2
H20 I 5.07E+05f
H2S
HG
HG+2 9.49E-011 9.00E-03I

I- I 5.46E+021 2.02E+01
12 1 1______ ____________jj___________

K-+ 2.19E-011 2.10E+01
K20 2.56E+01

KEROSENE
LA+3 2.19E-01 2.10E+01_ I
LA203 I I I 2.49+01
LI+ 5.77E-031 2.46E-021 I I
L120 I I I 6.53E-021

MG+2 9.65E-011 .10E+01 - - I I I _
MGO 1.98E+01Is'K----

MNO2 j 2.17E+011 2.09E+02j 2.31E+02

MO+6 4.87E+00 8.01E-01l
MOO3 8.51E+001
N2
NA+ 6.51E+04 7.77E+021
NA20 8.94E+041

NH3 7 -
NI+3 I 4.07E+001 6.57E+001
NI2FECN6 I 5.OOE+02I
N1203 I I I 1.50E+011
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3;,--No Separations

I.

NIO I i j 2.27E +021
INO
NO2 -
N02- I 9.54E+O03 7.38E+011
N03- 1 1.06E+051 1.03E+031
NP+4 1.46E-02 1.32E-D1
NP02 1.66E-011
02
OH- 1 6.44E+031 5.0E+03 
PB+4 I 1.96E+001 3.28E+001
PB02 I I 6.05E+00J
P04-3 2.58E+03j 2.39E+031 I
P205 I 3.71E+031
P205:24W 1 5.21E-0 I I
PU+4 2.88E-021 4.27E-0 II I
PU02 I 5.16E-011

SI+4 - 5.65E+001 7.90E+01
S102 2.04E+05j 2 .06Ej+051S j-
S02
S04-2 2.01E+031 3.97E+011
SR+2 3.75E-01 I 3 .64E+011
SRO 4.33E+011
TC02
TCO4- 2.52E+001 5.68E-011
TC207 I I I 2.94E+00
TOC 1.42E+03J 1.16E+02 I
U02+2 - 8.52E+011 1.58E+031 I
U03 I I I 1.76E+03j
V+5 6.20E-021 1.88E-011 I I
V205 I 4.46E-011
W+6 7.47E-011 I
W02 I 4.41E-011
W03 I 9.42E-011
ZN+2 I 3.59E+001 9.45E-0 I
ZNO I I . I 5.65E+001 I
ZR+4 I 4.48E-01 2.77E+021 I
ZRO2 .- 7.07E+02 ------ __11
ZRO2:2H2 I 2.15E+01 4.09E+021 [

WHC data package basis:
mass waste oxides I I r.08E+05_ g
waste loading (wt%) 30%1
sodium oxide loading 25%1

2 wt. % sodium oxide laadinI
Blending factor I I I 1 1.25 . 1.5 2 3.5
Mass of glass required to achieve 20% sodium loading, MI 4.47E+051 5.59E+051, 6.71E+.05 8.94E+05 1564500
additional frit required (equals increased glass) MT I 9.00E+041 2.02E+051 .14E+05| 5.37E+05 1.21E+06

1/26/96 4:54 PM Page 3 No Separations



No Separations

total fric required, MT 3.40 E+05i 4.52E+051 5.64E+05j 7.87E+05i 1.46E+06

glass density (MT/m^3) 2.63 -

cutlet packing fraction 0.7j I

Waste volume (m^3) I 2.43E+051 3.04E+05 3.64E+051) 4.86E+051 8.50E+05

Canister Volume (m^3) 1 0.621
Number of Canisters (Ix) 3.92E+05 4.90E+051 5.87E+051 7.83E+051 1.37E+06
Number of Canisters per HMPC 41, 1 1 1

Number of HMPCs i I 9.79E+04 1.22E+051 1.47E+051 1.96E+051 3.43E+05

Number of trips @ 10 HMPCs /trip i 9.79E+031 1.22E+04 j 1.47E+041 1.96E+04 3.43E+04

Glass formulation:
(ref Ext. Sep Data Pkg. acceptable range Calculated value

SiO2 142 to 57 wt % 62.51%1 66.33%1 68.88%j 72.06%I 76.15%

B203 15 to 20 wt % 0.00%1 0.00%% 0.00%% 0.00%i 0.00%
Na20 -5 to 20 wt % 20.00%1 16.00%1 13.33%1 10.00%1 5.71%

Li20 I to 7 wt % j _0.00%j 0.00%I 0.00%j 0.00%f 0.00%
Fe203 12 to 15 wt % | 0.28%1 0.22%! 0.18% 0.14%1 0.08%

CaO < or= 10 wt %1 10.87%1 11.53%J 11.98%1 12.53%1 13.25%

IgO J< or = 8 wt % 0.00%J 0.00%) 0.00%I 0.00%j 0.00%
A12O3 < or = 15 w %| 4.81%1 4.65%1 4.54%1 4.40%1 4.23%

ZrO2 < or = 13 wt % I 0.16%1 0.13%1 0.11%1 0.08%1 0.05%

Cr203 i< or = 0.5 wt % [ 0.06%1 0.05%I 0.04% 0.03% 0.02%

P205 < or = 3 wt %1 0.83%1 0.66%I 0.55%1 0.41% 0.24%
S03 < or = 0.5 wt %

Facility Sizin
Schedule 114 yrs

Capacity MT/day 1 2001

Overall efficiency, % 44%1 55%| 66%1 87%I 153%
Required capacity MT/day (assuming 14 yrs ops, 60% OE) I 1821 219 2921 510

Required operating duration yrs (assuming 200 MT/day, 60% OE) I 13[ 151 201 36

15 wt % sodium oxide loading I
Mass of glass required to achieve 15% wo loading MT I 5.96E+051 Na2O loadinI. 15%

Volume (m^3) as cullet I I I 3.24E+05
Number of Canisters (lx) 1 5.22E+051

40 wt % sodium oxide loadingI I
Mass of glass required to achieve 40% wo loading MT I 2.24E+051 Na2O loadin 40%

Volume (m^3) as cullec I I 1.21E+051
Number of Canisters (lx) 1.96E+051

1/26/96 4:54 PM NO SeparationsPagec 4
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.Assuz'dons

1. HLW glass for any of the cx situ alternatives involving separations is calculated at
20 wt % waste oxides. The waste oxides exclude silica and sodium.
2. The HLW for the No Separations case is calculated at 20 wt % sodium oxide.
Note: EA glass limits are 17% Na2O and 4.3% Li2O and each Li2O is equivalent to 2
Na2O so the EA glass is equivalent to 25% Na2O without any L120. The privatization RFP
stares that the HLW glass will be 25 wr % waste oxides not counting the Na2O or SiO2.

3. The LAW glass composition is calculated at 15 wt % Na2O.
4. The canister size for all HLW is set at 0.62 m^3 ( IX canister)
5. The material balances contained in the WHC data packages were used to calculate

the waste oxides for the HLW and LAW streams.

6. Sensitivity analysis will be done for the Intermediate Separations alternative at 15 wt %,

and 40 wt % Waste oxide loading.

7. The material balance for the Intermediate Separations case was used for the Phased

Implementation alternative and was modified to account for additional radionuclide

separations.

8. For purposes of interim onsite storage and transportation to the repository 4 of the Ix
cans are assumed to be placed into an HMPC or similar packaging and would be

repackaged at the repository.

Page I
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ELW cornc da for RadT.ana

' --
12casz~ner"Growr

No Separations Alternative New Base Case (1/26/96)
;20 wt5' sodium oxide oafag. 1.5 blending factor

Vitrification Calcination
IRadionuclide Radionuclide
IConcentrarion Concentrarion
ICuries /m^3 I Curies /m-3

Am-241 2.86E-011 1.55E+00
Am-243 - 3.i.'- 7crr 9.12E-051 n.- 4.94E-04
Cm-244 3.24E-041 1.76E-03

-Cs-137 9.58E+01 5.19E+02
Ni-63 7.39E-0 I 4.00E+00
No-237 1.91E-04! 1.04-03
Pu-238 2.97E-03 1.61E-02
Pu-239 7.25E-02j I 3.93E-01
Pu-240 1.84E-021 9.97E-02
Pu-241 2.06E-011 1.11E+00
Ru-106 1.04E-071 5.64E-07
Sm-151 1.73E+001 9.38E+00
Sn-126 I 1.72E-031 9.33E-03
Sc-90 i 1.20E+02 6.49E+02
TC -9-9 8.81E-021 4.78E-01
U-233 3.32E-081 I 1.80E-07
U-234 5.82E-071 3.15E-06
U -235 5.66E-0:5[ 3.07E-04
u--2 3 _8 1 1.32E-031 7.16E-03
Zr-93 1.OSE-02 5.86E-02
Total (m3) 3.64E+05! 6.722E+04

Number of 0.62 m^3 canisters . 5.87E+05.
Number of 0.62 m^3 canisters per E PC4
Number of trips to the renository 14686L4 (q6 7- 2710
Based on 10 HMPCs pornt tra

Note: Cuits from decay dan'rer prodacts nor included

___1 5 aX1
~'rboI-vtL

_ I~V I f I

1/27/96 WSTLOAD.XLS HLW conc dama for RadTran
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EL W cone daa for RacTdrn iacobs EzgL±:tg GCoc-D

!Intermediate Separations WHC data package values

!Radionucldi venrorv !Low-Level-
Wasit Glass 1Wasze Glass
Cim3 IICL/m3

Am-241 3.90E-02: l.OE+0
-_-243 _L.30E-05 3.20E-03

!C-14
CI jcm-244 I 4.70E-061 5.90E03

I jCs-135 I 4.80E-061 1.50E-02
I ICs-137 1 1 1.20E+001 3.70E+03

i1- 129 1 1
Ni-63 i I . 2.60E-021 1 2.80E+O l
i Np-237 I 3.20E-051 T 6.60E-03
jPu-238 $J _ 3.10E-041 j 1.10E-01
IPu-239 H 7.60E-031 2.60E+00
1 Pu-240 J I_ 1.90E-03 | 6.70E-01
iPu-241 I _ _ _ 6.70E-031 7.S0E+00
Ra-226 I [ I _
Ru-106 f 8.50E-091 3.80E-06

ISm-151 I 3.10E-021 I 6.60E+01
I ISn-126 Ij j 7.20E-041 I 5.00E-02
I jsr-90 I _ _ I 4.30E+00! 5.60E+03
1 iTc-99 I 1.20E-011 | 6.30E-01
I _Th-230 _I 2.30E-121 f 4.102E-09

U-233 i I 2.80E-091 1.20E-06
U-234 I 4.90E-081 J 2.10E-05

U-235 JI _ 4.80E-06i 2.10E-03

U-238 i I 1.10E-041 I - 4.80E-02
I fZr-93 j_ __ | 1.66E-05| 4.10E-01
I Total (mS)31 I_ 2-20E+051 9.40E+03

Not_: C i Iy daugher product I s no_ n _uded

I I ?ore: Curies from decay daughter nroduczs not included I_ __ ____

1/27/96 WSTLOAD.XLS HLW conc dama for RadTran



HLW coac data for RadTh.

Intermediate Separations NwBase Case (1/26/96)
i20 wz% was,-- oxid-- loading,. L.5 blend;-- factor

isensitivty @ :5easirivity@
Bas, Case 1 115 w-,% loading 1:40 wt% loading

Radionmclide Inventory iHLW i !HLW HLW
jgkss I !glass _ _ss

IjCi/m^3 I Ci/m^3 Ci/m^3
Am-241 4.54E+001 1 3.41E+001 1 9.08E+00

IAm-243 7i I [.45E-03! i 1.09E-03i 1 2.91E-031
!C-14 I 0.O0E+001 0.00E+00 j 0.0024-001
JCm-2'2 i 2.68E-031 i 2.01E-03! 1 5.36E-031
Cs-135 6.81E-031 5.11E-031 .36E-021

jCs-137 1 1.68E+03j i 1.26E-+031 I 3.36E+' 031
11-129 f0.00E+00J 1 0.00E+001 I 0.002+001E+ _0

INi-63 i 1.27E+Ol I 9.54E+001 2.54E+Of E -. 0 11
Np-237 3.00E-03j I 2.25E-031 5.99E-031

IPu-238 I I 5.00E-021 I 3.75E-021 I 9.99E-021
iPu-239 1 1.18E+001 1 8.86E-011 I 2.36E+001

fPu-240 i I 3.04E-011 I 2.28E-011 I 6.09E-011
IPu-241 I I 3.54E+001 1 2.66E+00f I 7.08E+001
Ra-226 I 0.00E+001 1 0.005 001 E 0.OOE+00!

|Ru-106 1 1.73E-061 I 1.29E-061 I 3.45E-061
ISm-151 1 ! 3.00E+011 i 2.25E+011 _ I 5.99E+01j
ISn-126 I I I 2.27E-02| I 1.70E-02 I 4.54E-021
ISr-90 I 2.54E+, 03 I 1.91E-03 I 5.09E+031
ITc-99 f 2.86E-0II I 2.15E-011 I 5.72E-011 '
JTh-230 1 1.86E-091 I 1.40E-091 I 3.72E-091
jUt-233 5.45E-071 I 4.09E-071 I 1.09E-061
U-234 f 9.54E-061 I 7.15E-061 I 1.91E-051
U-235 1 9.54E-041 I 7.15E-04 1 1.91E-031
U-238 j j 2.18E-021 I 1.63E-021 I 4.36E-02-

!Zr-93 i 1 1.86E-01I 1 1.40E-011 1 3.72E-011
iToal (m3)3 f 2.07E+041 2.76E+04j I 1.03E+04

Nmtber of 0.62 m-3 canisters 3.34E+041I 4.45E+041 I 1.67E+041
Number of 0.62 m^3 can/HMPC 1 41 1 -1 4 1
Nuber of hMPCs I I I 83471 111291 41731 ~
Number of trips to the repository 0,4f ;a8 ,351 1 11131 41

Note: Curies from dcay daughr products not included

.

IL 
s 

I _ _ _ _ _

__ _ __ __in_ I 1I_ __ _ _

I i I__ __ __

WSTLOAD.XLS HLW conc data for RadTrmn
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HLW cocc data for RzdTzz Jaco'bs Engiz- 4n Grouo

: Extensive Separations Data Package values
Noe: data Dackage values modified by ECN co Rev 0 data package

i Radionuclide nvenorv HLW Glass LLW Glass
-Base Case (A-l) Base Case (A-LA)
IC/m3 C/rm3I

Am-241 2.09E-021 7.3:E-04
Am-243 6.69E-02j 2.35E-074

JC-14 0.00EGo 0.00+001
Icm-244 2.30E-0 4.56E-06
Cs-135 2.91E-01l 9.16E-07'

iCs-137 7.02E+04i 2.21E-01
11-129 1 0.00E+00 +
N8-63 8.47E+001 1.83E+00!

1Np-237 ILE I .4s-01 1.87E-05j
I Pu-238 I I 2.15E+00 I 7.80E-051

lPu-239 5.25+0E-03
!Pu-240 1 1 1.33E+Oij I 4.94E-041
Pu-241 I I I 1.49E+02i 1 5.41E-031

1Ra-226 I I I 5.40E-10 7.20E-161
iRu-106 1 7.58E-051 LOE-101
ISm-151 I 1.682-031

Sn-126 1.251 1 1.67E-061
Sr-90 I 1.07E+051 1 3.72E-021

ITc-99 I 6.43E+01! I 1.06E-031
iTh-230 I I 7.80E-081 1 _1.04En-131 _

U-233 I 3.68E-081 1 5.19E-11 
U-234 1 6.76E-071 1 9.O1E-I0
U-35 1 6.57E-051 I 8.84E-081 i
U-238 j 1.53E-031 I 2.06E-061 I
Zr-93 9.59E-021 I 2.68E-02

gota m3 4961 1 .47E+05

INoe: Curies from decay daughter products not included

1/27/96 WSTLOAD.XLS HLW conc data for RadTran



t*W coccidata -or RadTras Jacobs Ezginet.zg G:ozp

Extensive Separations alternative New Base Case (1/26/96)
'20 wt% waste oxide loadiu2. 1.5 blending factor

Excensive Seoartions Data Package values

Radionuclide Inventory IHLW Glass
IBasc Case (A-1)
Ci/m3 I

IAm-241 I I 1.06E+021
!AM-2,.3 3.4LE-021
C-14 0.OOE+ 00i

* CM-24,14 1.17E-0 [-I
1Cs-135 1 - I 1.48E-01 j
*Cs-137 3.58E+04

[(-129 0.QOE+GOf 0
Ni-63 I 4.31E+001
Np-237 I 7.13E-021
Pu-2338 1.09E+-.001IPu-239 1 2.67E+011
Pu-240 6.77E+0OI
Pu-241 I j 7.59E+011
Ra-226 I 2.75E-101

I Ru-106 1 3.86E-051
I ISm-11 I .I OOE+00j I I

Sn-126 I I 6.37E-011
jSr-90 I 5.45E+04I

I fTc-99 II 3.27E+011 I
I JTi-230 I I 3.97E-081

U--233 I I 1.87E-081
U-234 I 3.44E-071
U-235 I 3.35E-051
U-238 j 7.79E-041

IZr-93 I 4.88E-021
!roml m3 I I I 9.74E+02

Number of 0.62 m-3 canistcrs I 1 15-711
Number of 0.62 m-3 can/HMPC I 1 41 1
Number of HMPCs I j 1 1 3931
Number of trips to the repositoy ,a i/ 401

Note: Curies from decay daughter products not included

WSTLOAD.XLS HLW conc data for RadTran
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ELW corc data for Radtran j1cobs nz:et-in , Groun

Phased Implementation alternative New Base Case (1/26/96)
120 wt % waste oxide loading. 1.5 blending factor

Base Case
Radionuclide Inventory HLW

-lass
Ci/m^3

JAm-241 I I 5.01E +00t
IAm-243 11.60E-031
IC-14 1 0.00E+00
Cm-244 2.68E-031
Cs-135 6.81E-031

jCs-137 1.68E+031
_ T 2§ It0.OE+0O I _____0_

fNi-63 j .1.27E+01
_ Np-237 i 3.OOE-031 I
IPu-238 I 5.15E-021

IPu-239 I j 1.26E+001
jPu-240 I I 3.19E-01 I
1Pu-241 I I I 3.57E+00
JRa-226 I I 0.00E+00 I
fRu-106 I 1.73E-06
ISm-151 3.OOE+01
jSn-126 I 2.27E-021 I
jSr-90 I I 2.56E+03 I
TC-99 1.54E-+ 001 1
jTh--230 1 1.86E-09

I U-233 5.45E-071
IU-234 I I 9.54E-061
U-235 __ I 9.54E-041

IU-238 I 2.18E-021
(Zr-93 I 1.86E-011
jToal (m) 2.07E+041 I i

QIumber of 0.62 m^3 canisters 33386.30179 r1 I I I

Number of 0.62 m^3 canisters 333871
Nmber of 0.62 m-3 can/HMPC 4 4
Number of HMPCs 9 83471
Number of trips to the rcposiroryg -l pp . 8351

Note: Cures from decay daugnter producTs not included

I I _ _ _ _ _ ._ _ _

WSTLOAD.XLS ILV conc data for RadTran1/27/96



%V cocc data for Radtran Jacobs Ez ti.g Croup

Ex itu/ I Siu ombination Alternative -New Base Case (1/26/96)
20 wzlo waste oxtide loading. 1.5 'bleading factor

Radionuclide lnvcnro !HLW glass !Set Re[. Recovery
fraction

JCi/m^3
IAm-241 I 6.97E+001 7.67E-01
IAm-243 1 2.67E-034 9.20E-01
IC-14 I O.OOE+QOj 9.OOE-01
ICm-244 5.04E-031 .E-01
!Cs-135 1. [6E-02 .50E-01!
jCs-137 i 2.96E+3I 8.0E-01

1--129 1 0.0001 9.00E-01| ;
Ni-63 II 2.03E+01! 8.OOE-01!

___ Np-237 5.58E-031 9.32E-011
_Pu-238 I 1 3.97E-021 I 3.9-Ol -I
Pu-239 I I 1.48E+001 6.27E-011 I
Pu-240 I 3.69E-0i 6.07E-11 1
Pu-241 1 4.01E+00 1 5.65E-01 I

jRa-226 I 0.00E+00 I 8.30E-011 i
I Ru-106 1 i 1.28E-061 I 3.70E-01 I _

ISm-151 I I I 4.32E+Olf 0 7.20E-01 i
jSn-126 1 1 3.32E-021 I 7.30E-011
jSr-90 1 3.56E+031 7.0OE-011 I
I Tc-99 5.15E-011 9.OE01J I I
T-230 3.05E-091 8.20E-0 I I I
U-233 8.72E-071 8.00E-OIl I

I U-234 I 1.54E-0:51 8.10E-O11 I
I U-235 1 1.74E-03 _ I 9.10E-011

1 U -238 3.92E-021 9.0OE-01
1 Zr-93 2.49E-01 6.70E-011
Total (m3). I.03E+04

Number of 0.62 ra^3 cnsrs #6 / 13
Number of 0.62 m^3 can/HMFPCI
Number of HMPCs I 41741 iI4 _I
Number of trins to the repository j tc 2 . .-.. 4181 i I

I I i I' I _ _ _ _ . _

Note Lhe combination alt. retrieval fraction is calculated from the % of SST and DST inventory _ -
recovered as follows: recovery fraction = (curies recovered from SSTs + Curies from DSTs)
divided by (total curies in dhe SSTs+toal curies in DSTs)
Tne combination alternative volume of HLW glass is 1/2 of the Intermediate Separations

i f I I nclu
Note: Curies from decay dauehrer products not includedj

1/27/96 WSTLOAD.XLS HLW conc data for RadTran
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Extensive Separations

Assumptions:

1. HLW glass waste oxide loading basis to be 20 wt% waste oxidessexcluding Na2O and SiO2)
2.'Using the WHC engineering data package material balance calculate the waste oxide loading
and adjust mass of the glass produced to achieve a 20 wi % waste oxide loading_
not counting the SiO2 or the Na2O

Inaput Stream _ ILAW I I jHLW I
ISTREAM 1 1 407 437j 1 13141 1344
solids liquids I FRIT GLASS FRIT JGLASS

I _ _ .1_ _ I _ I _ I I _ _ i _ _ I -_ _ I
Volume kilo-liters I 5.84E+051 I I
Specific Gravity I 1.21E+001 I i
Cs and Ba, (MCi) I 7.60E+001 6.72E+011 I I 6.86E-021 7.46E+01
Sr and Y, (MCi) ] 1.37E+02 1.41E+001 I I 1.40E-021 1.37E+02
Tc, (MCi) - I 5.89E-031 2.61E-021 I I 1.53E-041 3.17E-02
Am, (MCi)
Np, (MCi)
Pu-239, (MCi)
Pu-240, (MCi) - -
Pu-241,(MCi)
Total TRU, (MCi) I 1.92E-011 1.52E-021 I I 1.20E-031 I 2.06E-01
Total MCi I 1.45E+021 6.87E+01 I i I 8.39E-02j I I 2.12E+02
Total Mass Flow (MT) 2.37E+041 7.06E+05 I 2.65E+051 3.86E+051 I 8.73E+021 1.32E+03
Total Cr, (MT)
Total Na, (MT) _

Total Si, (MT)
Total P, (MT)
Total NO2-, (MT)
Total NO3-, (MT)
AG+ I 1.38E+001 3.28E-011 I I
AG20 4.07E-011 1.43E+00
AL+3 I 2.37E+031
AL203 II1.16E+041 1.93E+041 94E+02
AL(OH)4- I I 4.83E+031 I I
AM+3 2.77E-02 2.51E-031 I i
AM203 3.41E-051 3.32E-02
APM- 3.44E-03
AS+5 I 4.98E-011 7.70E-0I I
AS205 I T 4.33E-01! I 1.51E+00
B+3 I 9.94E-01 5.19E-0Il I _ I
B203 I I I 4.82E+001 I 122E+02 1.22E+02
BA+2 I 3.09E+001 7.91E-011 I I I
BAO I I I 8.76E-01 I 3.46E+00
BE+2 7.61E-031 8.19E-021 I I i I I
BEO I 5.53E-02 I 1.93E-01
BI+3 1.96E+021 6.76E+01J I I i i I
B1203 I 2.90E+02 3.45E+00
C14 4.53E-041 7.43E--04 I I I

Extensive Separations1/27/96 10:57 AM Pagec 1



Extensive Separations

CA+2 1.33E+021 1.67E+01!
CANCRINITE I 2.70E+03j
CAO i 1 3.84E+041 3.86E+04; 2.34E+00
CD+2 j 7.93E+001 2.09E+001 I I
CDO 1.13E+OIJ 1.26E-01
CE+3 2.35E+021 2.37E+001
CE203 I I I I 2.75E+021 3.40E+00

CL- I 3.49E+001 3.11E+021 I 
CL2
CO
C02
C03-2 J 2.25E+021 3.37E+031
CR+3 I 1.32E+021 I I I
CR203 I I 2.67E+021 1.38E+00
CR(OH)4- I I 1.19E+021 I 
CS+ I 9.25E-021 8.19E-011 I I
CS20 I I I I 8.85E-041 I I 9.64E-0 1
CU+2 I 7.46E-011 L77E-011 I
CUO I I I I 2.57E-011 8.99E-0I
CUSO4 I I I I I
F- I 5.97E+011 1.12E+031 I 
F2 I I I I I I
FE+3 1 7.63E+02 1.44E+011 I I I
FE203 I 3.74E+031 I 4.24E+01
H2 I I
H20 5.07E+05 2.11E-041 I 1.10E+00
H2S
HG
HG+'2 I9.66E-0319.4 9E-01
HGO I I I I 2.07E+00
I- 2.02E+01I 5.46E+021
121
K+ 2.10E+011 2.19E-011 I
K20 2.55E+0 1 2.34E-02
KEROSENE
LA+3 1 2.10E+01I 2.19E-011 I
LA2O3 I I I I I 2.46E+01 3.04E-01
LI+ I 2.46E-021 5.77E-031 I I
LI20 I I I I I 6.53E-021 1.32E+011 1.32E+01
MG+2 I 1.10E+011 9.65E-011 I I I I I
MGO . 1 1{_____1 1.96E+01 j i 2.20E-01
MNO2 I 2.09E+021 2.17E+01I I I 2.31E+021 1.08E-01
MO-6 1 8.01E-011 4.87E+00 I I I
M003 1.03E+011 9.24E-02
N2
NA+ 3.21E+03! 6.26E+041 I
NA20 9.65E+04i I 2.40E+011 6.59E+01

_NH3
NI+3 6.57E+001 4.07E+001

1/27/96 10:57 AM Page 2 Extensive Separations



Extensive Separations

N12FECN6 I 5.OOE+02*i
N1203 2.62E+02 2.82E+00
NIO 1.06E-03! I 1.20E+00
NO
N02
N02- I 7.38E+01 9.54E+031 I
N03- I 1.03E+03 1.06E+05 I i 1
NP+4 I 1.32E-011 1.46E-021 I I
NPO2 6.52E-031 1.66E-01
02
OH- I 6.80E+031 4.64E+031 I
PB+4 j 3.28E+001 1.96E+00 I I
PBO2 I I I I 1.35E+001 4.71E+00
P04-3 2.39E+03 2.58E+031 .I
P205 I I I -T 3.68E+031 3.96E+01
P205:24W - 5.21E-01j 1 1 1 1 1 I
PU+4 I 4.27E-0Il 2.88E-021 I I 1 1
PU02 5.42E-031 5.11E-01
S-
SI+4 I 7.90E+01 5.65E+001 I
S102 I I 2.15E+051 2.16E+051 1 7.13E+021 7.52E+02
S02 I _ _ _ _ _I_ _ _ _ _ _ _ _I_ _ _ _ _I I__ _ _ _ __ _ _ _ I I__ _ _ _ __ _ _ _ _

S03 I 6.22E+031 1.92E-03
S04-2 3.97E+011 2.01E+031 I I
SR+2 I 3.64E+011 3.75E-01I I I
SRO I 4.41E-031 I 4.33E+01
TCO2
TCO4- 5.68E-011 2.52E+001I
TC207 - 1.41E-021 2.92E+00
T102 I 3.16E-021 3.51E-04
TOC 1. 16E+021 1.42E+03I
U02+2 1.58E+03 8.52E+01
U03 _ 2.77E+00
U308 I 1.08E+001 1.15E-02
V+5 I 1.88E-011 6.20E-021 I
V205 I 9.92E-021 3.47E-01
W+6 7.47E-01 I I
W02 1.09E-06 I 2.26E-04
W03 2.10E-01 7.33E-01
ZN+2 I 9.45E-011 3.59E+001 I
ZNO I I I I 3.17E+011 4.3 1 E-0 I
ZR+4 I 2.77E+021 4.48E-011 I I I
ZR02 I _ I I I I 6.99E+021 8.55E+00
ZRO2:2H2 I 4.09E+021 2.15E+011 1 1 1
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Extensive Separations

Mass LAW waste oxides 121198.7871
LAW waste loading (waste oxides) 31%I
LAW waste loading (sodium oxide) 2 5 %
Mass HLW waste oxides 3.42E+02
HLW waste loading 26%

20 wt. % waste oxide Ioading I
Blending factor 1 1.251 * 1.51 21 3.5
Mass of glass required to achieve 20% wo loading, MT 1 1707.542191 2134.427731 2561.3132781 3415.08437 5976.397648
additional frit required (equals increased glass) MT I 3.88E+021 8.14E+021 1.24E+031 2.10E+031 4.66E+03
total frit required, MT I 1.26E+03j 1.69E+031 2.11E+031 2.97E+031 5.53E+03

glass density (MT/m^3) 1 2.631
cullet packing fraction 0.7!(LAW only)

Waste volume (m^3) I 6.49E+02 8.12E+02 9.74E+021) 1.30E+031 2.27E+03
Canister Volume (m^3) 0.621 1 1
Number of Canisters (lx) I I I 1.05E+031 1.31E+031 1.57E+031 2.09E+03j 3.67E+03
Nu. of Canisters /HMPC 1 41 1 1 1 F
Number of HIMPCs I 2.62E+021 3.27E+021 3.93E+021 5.24E+02 9.16E+02
Number of trips @ 10 HMPCs /crip 1 261 331 391 521 92

Glass fnrmudniow I ____I______ ______ ______ _____

(ref Ext. Sep Data Pkg.) facceptable range 11 1.251 1.51 2 3.5

SiO2 42 to 57 wt % 1 1 62.58%1 66.39%j 68.94%1 72.12%J 76.21%
B203 15 to 20 wt %I 1 1 10.32%I 11.06%i 11.55%j 12.16%1 12.95%
Na2O 5 to 20 wr %I 1 1 4.48%1 4.14%1 3.91%I 3.62%1 3.25%
L120 ito 7 wt % | 1 _ 1.11%f 1.19%i 1.24%1 1.31%1 1.39%
Fe203 12 to 15 wt %I 1 2.48%1 0.00%l 0.00%1 0.00%1 0.00%
CaO . < or= 10 wt % 1 I 0.14%| 0.11%1 0.09%5 0.07%j 0.04%
MgO j< or = 8 wt % j 1 0.01%1 0.01%1 0.01% 0.01% 0.00%
A1203 j< or =.15 wt % 1 | 11.36%1 9.09%I 7.57%1 5.68% . 3.25%
ZrO2 I< or = 13 wt % ___ 0.50%] 0.40%1 0.33%1 0.25%1 0.14%
Cr203 j< or = 0.5 wt % I 1 0.08%1 0.06%1 0.05%1 0.04%1 0.02%
P205 j< or = 3 wi % 1 2.32%1 1.86%1 1.55%1 1.16%1 0.66%
S03 j< or = 0.5 wt % 0.00%! 0.00% 0.00%! 0.00%1 0.00%

HLW Faciliry Sizing I _I 1 -7 -
Schedule 14 yrs I I
Capacity MT/day I I I

Overall efficiency, % I 33%j 42%1 50%1 67%1 117%
Required capacity MT/day (assuming 14 yrs ops. 60% OE) 0.561 0.701 0.84! 1.111 1.95
Required operating duration yrs (assuming 1 MT/day, 60% OE) 9.75' 11.701 15.591 27.29

1i I I I. I _ _
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Extensive Separations

15 wt % waste oxide loading
Mass of glass required to achieve 15% wo loading MT I 2.28E+031 2.85E+03 3.42E+03 4.55E+03 7.97E+03
Volume (m^3) 1 1 1 1 8.66E-021 1.08E+03] 1.30E+031 1.73E+031 3.03E+03
Number of Canisters (Ix) I I 1.40E+031 1.75E+031 2.09E+031 2.79E+031 4.89E+03

40 wt % waste odde loading
Mass of glass required to achieve 40% wo loading MT j 8.54E 021 1.07E+031 1.28E+031 1.71E+031 2.99E+03
Volume (m^3) I 3.25E+021 4.06E+02| 4.87E+021 6.49E+021 1.14E+03
Number of Canisters (lx) I I 5.24E+021 6.54E+02 7.85E+021 1.05E+031 1.83E+03

I I _ I _ _ _ I I ( _ _ _
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Extensive Separations

15 wt. %7 sodium oxide loading
Blending factor I 1 1.251 1.51 21 3.5
Mass of glass required to achieve 15% wo loading, MT 6.43E+051 8.04E+051 9.65E+051 1.29E+061 2.25E+06
additional frit required (equals increased glass) MT 2.57E+05 4.18E+051 5.79E+05| 9.01E+051 1.87E+06
total frit required, MT I 5.22E+051 6.83E+051 8.44E+051 1.17E+061 2.13E+06

glass density (MT/m^3) 2.63
cullet packing fraction 0.7

Waste volume (m^3) 3.49E+05R__ .37E+05) 5.24E+051 6.99E+051 1.22E+06

Number of 5300, m^3 vaults 66 821 991 1321 231

LAW facility. sizing
Schedule, years 19

Capacity MT/day 2001

Overall efficiency, % 46%1 58% 70% 93% 162%
Required capacity MT/day (assuming 19 yrs ops, 60% OE) 1 154.611 193.261 231.921 309.221 541.14

Required operating duration yrs (assuming 200 MT/day, 60% 14.691 18.361 22.031 29.38 51.41

1O wt. % sodium oxide loadino
Blending factor I I I I I 1.25[ 1.5 2 3.5

Mass of glass required to achieve 10 j 9.65E+051 1.21E+061 1.45E+061 1.93E+06 3.38E+06

Waste volume, m^3 5.24E+051 6.55E+051 7.86E+05I 1.05E+06 1.83E+06
Number of 5,300 m^3 vaults 99! 1241 148 198 346

25 wt. % sodium oxide loading
Blending factor I I 1 1.251 1.5 2 3.5
Mass of glass required to achive 25 wt % Na2O I 3.86E+051 4.83E+05J 5.79E+05j 7.72E+051 1.35E+06

Waste Volume 2.10E+05I 2.62E+051 3.15E+05 4.19E+051 7.34E+05
Number of 5,300 m^3 vaults _ 401 491 591 79I 138
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Radionuclide removal $2,778 $1,159 $126 $92 $728 $569 $282 $5,733
Central facilities $638 $638
LLW vitrification $749 $308 $224 $24 $193 $151 $268 $1917
LLW disposal _ $14 $14 $1 $9 $7 $190 $14 $248
HLW vitrification $672 $320 $28 $25 $201 $157 $282 $1,685
HLW transportation $3 $0 $2 $1 . $6
HLW disposal $11 $491 $5M2

Total $4,831 $1,803 $392 $143 $1,132 $885 $19C $11 $84( $491 $10,730

Note:

D&D
HLW

- decontamination and decommissioning
high-level waste

LLW = low-level wate -
R&D = Research and Development

'Start-up and operation materials and supplies are allocated based on operation labor.

2Decontamination and decommissioning materials and supplies are allocated based on construction cost.

00

0

c~

ti
..4

Table P-8. Backup to Table 9-16. Process Modules: Overall Cost.

=



Table F-9. Backup to Table 9-18. Capital Costs (1995 Dollars).

Labor 1,210,606,000 318,524,000 2,678,586,000 272,903,000 2,778,350,000

Materials and supplies 479,276,000 02,194,000 98,837,000 147,518,000 748,665,000

Equipient 1,088,477,000 117,735,000 381,972,000 251,358,000 671,779,000

Total 2,778,359,000 538,453,000 748,665,0000 671,779,000 4,837,256,000

Notes:

- HLW = high-level waste
LLW = low-level waste

'Low-level waste vitrification (low source), Option IA.

2High-lovel waste vitrification facility is combined with extensive pretreatment.

71I
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WHC-SD-WM-EV-100 Rev. 0

Table F-10a. Backup to Table 9-19. Operating Cost Component (Millions of 1995 Dollars)
Extensive Pretatment, Annual Consumablks for Extensive Pretreatment with High-level

Vitrification Detached Low-Level Waste Vitrification-Option 2A. (2 sheets).

aiass rormer
BV $1,000 57,500 $57,500,000

Fev $500 14 $7,000

LjO 2  $5,000 2,100 $10,500,00

SiO2 $40 287,000 $11,480,000

MgO $500 4,100 $2,050,000

CaO $60 4,100 $246,000

Nitric acid 50 percent (Mg) $160 465,000 $74,400,000

NaOH, 505 (Mg) $250 150,000 $37,500,000

Flocculant (Mg) $1,100 150 $165,000

Glycolic acid, 50 percent (Mg) $1,740 7,700 $13,398,000

Oxalic acid (Mg) $860 11,900 $10,234,000

Ammonia (Mg) $350 9,240 $3,234,000

Ion exchange media (m) $10,600 4,910 $52,046,000
FeSA (Mg) $660 4,720 $3,115,200

Aluminum nitrate (Mg) $460 112 $51,520

CMPO (Mg) $6,530 5 $32,650
TBP (Mg) $6,530 755 34,930,150

NPH (Mg) $440 703 $309,320

Sodium Carbonate (Mg) $170 180 $30,600
Crown ether (Mg) $6,530 284 $1,854,520
Formic acid, 96 percent (Mg) $1,210 1,470 $1,778,700
HF (Mg) $500 740 $370,000

Sodium oxalate (Mg) $500 20,900 $10,450,000
Sodium bicarbonate (Mg) $500 12,500 $6,250,000
Zinc nitrate (Mg) $500 47 $23,500
Na DTPA (Mg) $500 196 $98,000
APM (Mg) $500 10 $5,000
Hydroxylamine nitrate (Mg) $500 95 $47,500
DCPD (Mg) $150 4,480 $672,000
CPD (Mg) $150 4,480 $672,000

F-20
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WHC-SD-WM-EV-l00 Rev. 0

Table F-10a. Backup to Table 9-19. Operating Cost Component (Millions of 1995 Dollars)
Extensive Pretreatment, Annual Consumables for.Extensive Pretreatment with High-level

Vitrification Detached Low-Level Waste Vitrification-Option 2A. (2 sheets).

Decontamination chemicals (Mg) $401 14,000 $5,614,000

Sulfur (Mg) $370 170,100 $62,937,000
Grout powders (Mg) $100 0 SO
Kerosene (Mg) $150 70,170 $10,525,500
Raw water (i 3) $0.03 30,000,000 $900,000

Sanitary water (n) $0.03 1,100,000 .33;000
Electricity (MWh) $30 16,600,000 $498,000,000

Subtotal $881,460,160
Solid waste (M3) $1,000 4,000 $4,000,000

Equipment (per year x 14 years) ;28,000,000 14 $392,000,000
Vaults $5,000,000 38 $190,000,000
Canisters S10,000 448 $4,480,000

Containers $25,000 0 so
Overpacks $60,000 112 $6,720,000
Subtotal $597,200,00
Total $1,478,660,160

Total minus equipment $1,086,660,160

Start-up costs (materials) $143,000,000

Decontamination and $1,132,000,000
decommmissioning (material)

Total $2,753,660,160

Total minus equipment $2,361,660,160

Notes:
-HLW = high-level waste
LLW = low-level waste
m? = cubic meters
Mg = megagrams

Annual equipment pucbase estimated by K. D. Boomer.
Pretmatment = $ 9 million per year (size increase)
HLW vitaification = S 2 million per year (melter)
LLW vitnification = $ 16 million Per year (melter)
Sub-total = -27 mm per year
Miscellaneous = $ 1 million per year
Total = $28 million per year
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WHC-SD-WM-EV-100 Rev. 0

Table F-10B. Backup to Table 9-19. Operating Cost Component
(Millions of 1995 Dollars).

, A

Extensive separations 15 620 9,300 1.7E+07

LLW vitrification 15 160 2,400 4.3E+06

LW vitrification 15 160 2,400 4.3E+06

Indirect staffing 19 29 551 1.0E+06

Pretreatment start-up 1.5 626 939 1.7E+06

LLW vitrification start-up 1.5 157 236 4.3E+05

BLW start-up 1.5 157 236 4.3E+05

Pretreatment
decontamination and
decommissioning 2 626 1,252 2.3E+06

LLW vitrification
decontamination and
decommissioning 2 157 314 5.7E+05

BLW decontamination and
decommissioning 2 157 314 5.7E+05

HJLW monitoring and
maintenance 12 10 120 2.2E+05

HLW transportation - 30 30 5.4E+04

Total 3.311+07

Notes:

HLW = high-level waste
LLW = low-level waste

All staff hours am based on a staff-year of 1,812 hours.
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WEC-SD-WM-FV-100 Rev. 0

EXTENSIVE SEPARATIONS PRETREAThfiMNT ALTERNATIVE
ENGrN-ERNG DATA PACKAGE FOR TE

TANK WASTE REXvEDIATION SYSTEM
ENVJRONMENTAL IMPACT STATEMNT

G. Jansen
B. J. Knutson

G. K. Allen
Westinghouse Hanford Company Co

L. Lauerhass
Pacific Northwest Laboratory

ABSTRXCT

In accordance wih The National Environmental Policy Act of 1969, an environmenral impact

statement is required for disposal of the radioactive waste stored ih 177 underground storage

ranks at the Hanford Site.

This document is the engineering data package for the Etrensive Separations Pretreatment

alternatve. It includes waste treatment operations that would take place benween wasre

retrieval and rransfer and closure of single-shell ranks and double-shell ranks. he -purpose

of this alternative would be to process the rank wastes and to reduce the amount of high-level

waste to less than 625 cubic meters (equivalent to 1,000 glass canisters measuring 0.61

meters [m] diameter by 3.05 m long at 0.62 cubic meters each) and to reduce the curie
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WEC-SD-WM-EV-100 Rev. 0

Table 9-16. Process Module: Overail Cost (Millions of 1995 Dollars).

Radionuclide removd 56,098

Low-level waste vitrification 1,917

Low-level waste disposal 248

Rig-h-level waste vitrification 1,685

High-level waste transportation' 7

High-level waste disposal 3,404

'Centralized facilities 638

Total S13,997

Note:

'Cost for Uigh-level waste transporation and disposal are based upon 1000 canisters in 250 multi-
purpose canisters.

'These cost results apply to the integrated combination of BLW Option I and LLW Option A
(Option IA). This combination of cesium and strontium capsule overpacking and LLW glass is the
sane combination of options as that assumed in the Tri-Parry Aginement preferred alternative.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informarionfor
Data Tables in Ener sive Separaiors Airernaiv Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0. Wesinghouse Hanford Company, Richiand, Washington.

/
'S
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WEC-SD-WM-EV-100 2ev. 0

Table 9-17. Overall Cost Component (Millions of 1995 Dollan). (2 sheets)

-5M-

Cwital S5,202()

Opraing 4,550V

Research and development 846m

Repository fe 3,393$)

Total I S13,997

-

, .Tota1 pitl cost includes 40 percent coningency. Contingency is excluded from other co~st. Also
ae Table 9-18 for additional Celxafioln.

ncludes start-up, deconzinindon and decomisdoning, and monitoring and rmtennce costs for
pn6ces fRlidces. Does not include costs associted with routine tank firm operations (~stimaed at
S4,340 million in 1995 dollars). Also does not include.costs associed with TWRS program
management cartermztion, tank fan upgr4des, single-shell rank saltwell puznping, and tank farm
safety.

.Basd on Tank Wae Remedian Sysrrn Jrsegrated Technology Plan WHC 1994). June 10. 1994
draft. The Researh and Develoomeat costs dicted above ae sesates based upon the pro ratio of
capital costs with the Tri-Party Agrnmezt Altz-tiosvc.

'Tubc-D-, TRW 1995, taimees the rcpo-itary fee for the Extcisive Scenrtioos Alernative
(ase 3- StTNu bct'$679 million lower than the esdined repository foe for Case 10, using the

Sysren ~Life Cycle Coc (TSLCC) =odel developed for the Ofrce of C lian Radioctive

Waste Mmnagemt Per:infomal.cnmunicadoos with Mr. don Nitti of TRW on 5/31195 and
.7/13/,'scord' ie= for Case Cis estimated as fouows:

Two repository case total life cost S48.294 bian

Defense prgram share _ 15.7%

Hanford's abae based on ratio of utanber of Hanford was

Pckage (2,445) rCOal defene program ase packages
(4,588), from Table 2-4 of TRW 1995 - 53.7%

Hanford's share of Case IC:.

(4.294 bor x 0.1,57 x 0.537) = S4.7.bO

- .9-29
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Table 9-17. Ovenal Cost Component (MiNions of 1995 Dolkn). (2 sheets)

Notes: Cozrinued

TRW, 1995, Aszsnr.e of Pr-Closre Sys-cn Cos- and Health end Scfcy Impaas of Hanford High-
Lewl Wase Vh lgieon Opdors on the CLan Radioaccvc Wascr Managncn Sysno
A000000-01727-5707-00003, Rcv. 0, TRW Bnvironai-nl Safety Systcms, Inc., Vi=na, Vliginiz...

WHC, 1994, Tank Wasne RoAmeaion Syatcn Mid-Year Program Plan, WEC-SP-1101,
Wcingho use Hanford Company, Richland. Wasibngton.

For addid4oal infor-wion, se Appendix F, and also Jansen, G., 1995, Bark Inforradionfor Dac=
. abLes in ;Enivc Sqarmions Akerri Enginering Data Padage, W HC-SD-WM-DP-129,
* Rev. 0, Wectinghouse Hanford Company, Picbland, Washington.
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Table 9-18. Capital Cost Comrponent (Millions of 1995 Dollars?.

5-Cci-t . W,.- _W __ MP% ___

Labor - 52,225

Matmrials'and supplies 998

Equipment .- 1,682.

Local purchases. 297

. Total .5.,202

'Local purchases - 15 percent of materials and supplies are assumed to be local purchases.

2Costs in this table reflect Option IA as described in Section 2.0. This includes construction of the
-ached LLW vitrification facility and-vaults. However, it does not include filling of the vaults

with LLW glass/SPC. These costs are includean Table 9-19. Section 9.1 and Table 9-26 provide
additional capital 'osts for Option 2A for the- Cs/Sr cut-up cell. Section 9.2 and Table 9-27 provide
the adjustments ncessory to reflect capital costs for Option 2B, as described in Section 2.0. Costs
of filling the grout tubes in Option 2B is covered in Table 9-19.' Costs in this table also include a
rough order of magnimde estimate of 365 million dollars for caustic recycling and thermal
detitrazion. These process steps were not included in the original flowsheet upon which the detailed
cost estiae for the balance of the facility was based (see Section 4.8.1).

For additional information, see Appendix F, ind also Janse. G., 1995, Backup InformarIonfor
Da=x Tables in E=rersve SeparacoriAkternaxive Engineering Damn Package.
WHC-SD-WM-DP-ng. Rev. 0, Westinghouse Hanford Company, Rictand, Washington.

* (
S..

9-31
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Table 9-19. Ovenadng Cos-, Cornoonent C@vflions of 1995 Doflars)'.

CS;7 ''g ."w"'~ Q-r 4_M

*Notes:.

tIncludes lling of low-level wastz vanits for vitrified LLW (Option IA) as well as starr-up,
decontamination and decommissioning, and monitoring and maintenance costs. For grouted LLW
(Option 2B), operating costs would be higher (see Section 9.2 and Tables 9-27 and 9-28).

Local purchises arc based on 15 percant of materials and supplies and equipment.

For additional information, see ApDendix F, and-aso Jansen, G., 1995, Backup Informwionfor
Data Tables in Euensivc Separationrs ALkerriv EngiMecring Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Comnany, Richland. Washingon.

I,

9-32

Labor S1,803

Matehials and supplies 2 S2,007

Exjuipmen S333

Local purchases' . 13

Total S4,556
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Table 9-20. Overall Schedule5 .

Construction 12/97 - 12/2006(1

Oeration . 1/2004 - 9/20190

Decontamination and dc-ommissioning 10/2019 - 10/20240)

Monitoring and maintenance f3/2019 - 9/2029(4)

Ressarch and development 1 1995-2018

'See the Tank Wase Ranedailon Systen FacilIty
pages 63 and 114.

Configuration Study (Boomer et al. 1994),

2Se Boomer et a1. 1994, pages 33, 63, and 114.

'Five years of deconiamiraion and decommissioning assumed after completion of all processing
and vitrificaton.

'Based upon 1,000 caisters, 250 multi-purpoc canisers; shipments to rtposiCOry beginning in 2020
and enin in 2029 per cricr pickup schedule in Table D-6, Case 3-5 SC, TRW 1995. (Sec
Table 9-7 for related inforcation.)

*The assmed construction schedule and the 14 year facility operations schedule ae highly optimistic
for the extensive separations alzewadive. There is considerably higher rechn cal risk- for extensive
separnaions than for the other TWRS-EIS aftexuatives evaluated. Consequently, there is higher
schedule risk associated with this alternative than with the other aiteManves.

Boomer, K. D., J. M. Colby. T. W. Cnawford, J. S: Garfield, C. E. Golberg, C. E. Leach.
D. E. Mitchell, F. D. Nankani, B. J. SLnhag, L. M. Swanson, T. L. Waldo, and C. M. Winkler,
1994, Tank Wane Ronediation Sjcrn Faciliry Congigurarion Study, W HC-SD-WM-ES-295,
Wcsdnghouse Hanford Company, Richland, Washington. See Appendix F also.

TRW, 1995, Assenmoi of PrE-Closure Sy3no Cast and Health and Scfe-y mnpeat of Hanford
131gh-Lewl Waste V&ificaion Oprlons on the Civilian Radioaaifv Waste Monagcnznt System

AOOOOOOOG-0171 7-5707-00003, Rev. 0, TRW Environmental Safety Systems. Inc., Vienna,
Virginit.

For additional information, see Aroezdix F, and also Jansen, G., 1995. Backup Informarionfor
Data Tables in Ezersihe Separations Arersive Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company , Richland, Washington.

Notes:
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Radionuclide removal $2,778 $1,159 $126 $92 $728 $569 $282 $5,73
Central facilities $638 $63a
LLW vitriflcation $749 $308 $224 $24 $193 $151 $268 $19i7
LLW disposal $14 $14 $1 $9 $7 $19q $14 $24
HLW vitrification $672 $320 $28 $25 $201 $157 $282 $1,651
HLW transportation _ $3 $0 $2 $1 .6
1-LW disposal $_ _ $49 $502
Total $4,837 $1,803 $392 $143 $1,132 $885 $19C $11 $84 $491 $10,730

Note,

D&D decontaniation And decoinmiasioning
HLW
LLW
R&D

n hijh-level waste
low-level waste
ReseArih ind Develuptmt

'Start-up And operation materials and supplies are Allocated based on operation labor.

'econlamination and deconunisaloning nAteriala Anid supplies are Allveted based on construction cost.

n
ti

C-

Table F-8. Backup to Table 9-16. Process Modules:. Overal Cost.



4Table P-9. Backup toTable 9-18. Capital Costs (1995 Dollars).

Labor 1,210,606,000 318,524,000 2,678,586,000 272,903,000 2,778,350,000

Materials and supplies 479,276,000 .02,194,000 98,837,000 147,518,000 748,665,000

Equipifneint 1,088,477,000 17,735,000 381,972,000 * 251,358,000 671,779,000

Total 2,778,359,000 P38,453,000 748,665,0000 671,779,000 4,837,256,000

Notes:

lLW - hi8h-lavel waste
LLW m low-loyel wate

'Lw-level wAste vIldficallon (low source), Option 2A.

11-ilgh-level wate vitrificallon facllity It combind with oaleaive prereatent.

n

:Z)

S

0

I
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Table F-10.. Backup to Table 9-19. Operatng Cost Comoonent (Millions of 1995 Dolars.
Extensive Pretr=nnent, Annual Consumables for Extensive Pretr=atmcnt with High-level

Virificion Dctched Low-Level Waste Vitification-pDion 2A. (2 shezs).

MINIM~& ,.~'

Glass Former

B2V SI,000 57,500 557,500,000
FeO $500 14 57,000

~io2  S,000 2,100 510,500,00
Sic 2  S40 287,000 S11,480,000
Mgo 500 4,100 S2,050,000

CaO .S60 4,100 $246,000
Nitric acid 50 percent (Mg) $160 465,000 S74,400,000
NaOH, 505 (Mg) S250 150,000 S37,500,000

Flocculant (Mg) $1,100 150 5165,000
Glycolic acid, 50 percent (Mg) $1,740 7,700 S13,398,000
Oxalic acid (Mg) j 5860 - 11,900 S10,234,000
Ammonia (Mg) J $350 9,240 $3,234,000

Ion exchange media (m) S10,600 4,910 S52,046,000
FeSA $660 4,720 J3,115,200
Aluminum nitate (Mg) 5460 112 $51,520
CMP Ng) S6,530 5 S32,650
TBP (Mg) $6,530 755 S4,930,150

NPH (Mg[) - -44. 703 $309,320
Sodium Carbonate (Mg) $170 180 S30,600
Crown ether (Mg) S6,530 284 $1,854,520
Formic acid, 96 percent (Mg) f 1,210 1,470 $1,778,700

F (M.-) S500 740 $370,000
Sodium oxnlati (Mg) $500 20,900 S10,450,000
Sodium bicarbonate (Mg) f 500 12,500 56,250,000

5c nitam )500 47 $23,500
Na? DTPA (Mg) $500 196 $98,000
APM10 .S5,000
Hydroxylamine nit-ate (Mg) .500 95 S 47,500
DCPD (Mg) $150 4,480 S672,000
CPD (M$) S150 4,480 $672,000

F-20
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Table F-l0k. Backup to Table 9-19. Operating Cost Component (Millions of 1995 Dollars)
Extensive Pretesament, Annual Consumables for.Extensive Pr--r=anment with High-level

Virihncation Detached Low-Level Waste Vitdnfcation-Otion 2A. (2 sheets).

Decontamiarion cheiiais (Mg) 5401 14,000 55,614,000
Sulfur (Mg) 5370 170,100 562,937,000
Grout powders (Mg) 5 100 0 SO
Kerosene (Mg) 5150 70,170 510,525,500
Raw water (M3) $0.03 30,000,000 5900,000
Sanitay water (nm) $0.03 1,100,000 S33,000
Electricity (MW ) S30 16,600,000 S498,000,000
Subtotal $881,460,160
Solid waste (mn) 51,000 4,000 $4,000,000

Equipment (per year x 14 years) {28,000,000 14 S392,000,000
Vaults :5,000,000 38 5190,000,000
Canisters S10,000 - 448 54,480,000
Containers S25,000 0 so
Overpacks S60,000 112 $6,720,000
Subtotal S597,200,00
Total $1,478,660,160
Total minus equipment $1,086,660,160
Start-up costs (materials) $143,000,000
Decontamination and $1,132,000,000
decommmissioning (material)

Total $2,753,660,160
Total minus equipment S2,361,660,160

Notes:
HLW
MLW

Mg

highbevel waste
low-level wtst
cubic netars
=99g9gM=s

Annual equIpmt putrhasc
Preaczent

--W viriication
I.LW vitrification
Sub-woal
Miscellaneous
Total

es-i ~c by K. D. Boomer.
5 9 million ptr year (size incrase)

- 3 2 million per year (melter)
= 5 16 million per year (melter)
= S 2 7 mm pcr yewr

= SI mi lion pr yr
= 528 million per year

F-21
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Table F-lOB. Backup to Table 9-19. Operating Cost Component

(1llions of 1995 Dollars).

Extensive separations 15 620 9,300 1.7E+07

LLW vitificadon 15 160 2,400 4.3E+06

HLW vitrication 15 160 2,400 4.3E+06

Indirect staffing 19 29 551 1.OE+06

Preeatment stan-up .15 626 939 1.7E+06

LLWvitrincation stan-up. 1.5 157 236 4.3E+05

RLW star-up 1.5 157 236 .. 4.3E+05

Ptetreafrnent
decontaminadon and
decommissioning 2 626 1,252 2.3E+06

LLW vitrificadon
decontaminafion and
decommissioning 2 157 314 5.7E.05

BLW decontaminadion and
decommissioning 2 157 314 5.7E+05

HLW monitoing and
maintenance 12 10 120 2.2E+05

HLW transporon - 30 30 5.4E+04

Total 33E+07

Noz s:

HLW = Bigh-leveZ wasre
LLW low-level wsz

All -aaff hou= ar: based on a saff-ye.r of 1,812 hours.

F-22
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Table F-10C. Backup to Table 9-19. Opcrating Cost Component
(Mlflions of 1995 Dollan).

P rcteannent 202 40 378 620 563

LLW vitification 52 10 98 160 S16

BLW vitrification 52 10 98 160 S16

Total 306 60 574 .940 S95

Notcs:

= bigh-evel waste
LLW = low-level wast

(.e
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Table F-JQD. Backun to Table 9-19. Otxmating Cost Component

(Millions of 1995 Dollars).

Extensive separanons $940

LLW vitiication S243

ELW vitrification .243

Indirect staffing' S33

Prrtreatmnnt start-up 2  $94

LLW vitrification start-up' 524

BLW stan-up' . $24

Pretreatment decontamination and decommissioning 3  5125

LLW vitrification decontanination and decommissioning3  S32

LW decontamination and decommissioning $32

ELW monitoring and maintenance-' $8

BLW transportaion 3

Total S1,803

Notes:

'For indirt atfing, it was assumed %bAt all workers would be noocxempt.

'The total start-up cost for each famIry is arbitrarily set to the annual stiffing requirenrm These start-
up requirmemts have been set to 1 1/2 years of the annual. This leaves 1 1/2 yeas of staff cost ($95
million + S24 million + 524 million = $143 million) for var-up materials and supplies.

($63 million x 1.5 yrs = $95 zillion) (516 million x 1.5 ys = $24 million) (516 million x 1.5 yrs
$24 million).

Decontmamtion and deco=inaionig for each facility is arbitrzily set equal to hr*o years of staff cost
plus thity percIt of the total capital cost minus the contdngency. The caffng requinents have been
set to two years of the annual. This leaves one year of staff cost (S63 Million + 516 mIllion + $16
million -= 595 million) plus thirty p=rcnt of the capital for materilal and supplies.

The totWJ capital is equal to the capital plus a forty perext contingency; thacforc, the capital value to be
used for the dJec==n iton and dcommaisioning cost far materials and sapplics is equal to:
Capitazl $4,837 million per 140 percent = 53,455 million

The cost based mpon the capital would be as follows: capital dccont-innon and dccoomissioning
S3,455 million X 30 pcrcent = 51,037 million. Thus, the total decontamintion and decomwmissioning
Coast for materials and smplies is set to $1,132 million.

F-24
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Table F-1l. Backuo to Table 9-20. Overall Schedule.

Construction

Facility
Configuration

Option Start Finish Study

Pretreatment + WLW vitrification July 2001 December 2006 page 114
Standalone LLW vitrification Decmber 1997 July 2005 page 63
Overall December 1997 December 2006

Operation

Pretreatment January 2004 January 2018 pages 114, 33
BLNz vitriikation March 2005 March 2019 pages 114, 33
LLW vitrification September 2005 September 2019 pages 63, 33
Overall January 2004 September 2019

Decontamination and decommissioning for all facilities is assumed to start after the
completion of process duration, that is, 5 years.

October 2019 October 2024

Monitoring and maintenance is for BLW canisters.

Monitoring and maintenance is assumed to start with the completion of BLW vitrificaton.

Monitoring and maintenance is assumed to fnish when the last multi-purpose canistcrs is
shipped to the repository.

Shipments to the repository start in 20351.

Based on discussions with K. D. Bbomer, 1,000 canisters are assumed, 250 multi-purpose
canisters.

10 multi-purpose canisters would be transported per week (Slzathaug 1995, Table 9-7,
footniote 5).

Duration of shipments = 250 multi-purpose canisters/10 = 25 weeks.

March 2019 September 2035 'page 151

Research and Development

1995 2018

Notes:

HLW = bgh-level wase
LLW = low-level wnste

F-26
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Ex Situ alternative comparison

Waste Blending Canister Count (HLW) or, Canister Size Overall Duration of Trips to Repository Trips to Repository
Loading Factor Number of LAW Vaults Vault Size Processing Plant Opprations 10 rail cars/train 10 rail cars/train
weight % (m^3) Efficiency (years) 2 can/HMPC 4 can/IiMPC

No Separations $ .-lct
WHO Data Pkg. 30% 1 - 21400 o) 10 36% 14 2140 .
Proposed DEIS 20% 1.5 587426 0.62 / 60% 15 29371 14686

Intermediate Separations
H LW

CData Pk. 45% 1 fiio 6800 1.26 25% 14 340 170
DES 20-%. 1.5 / 33386 0.62 60% 12 1669 835

LAW _______ ____________ _

AWH DataPkg 25% 1 40 5300 ' 36% 14 --
Proposed DIS 15% 1.25 83 5300 60% 19

Extensive Separations
HLW U C - sdt . W , -7 26%

WHC Data Pkg. 34% I -i l 502 0.62 26% 14 25 _3

Proposed DEIS 20% 1.5 1571 0.62 50% 14 79 . 39

WHC Data Pkg. .25% 1 3 40 5300 36% 19

Proposed DEIS 15% 1.25 83 5300 60% 19 --

cotc '3o 2-0
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A

F. II Backup for Table 9-1 6-

Table P-36. Total Cost by Upit Opertiop.

Mludge 7 wh 7 29 '$6. $2 ;$12 $6- 927

Cesium removal $380 $276 $57 $21 $105 56 $83 9

Centralized fellItlts $520 -. $520

LLW vitrifcxijon $1,300 $624 - $179. U8 $332 $176 $264 . $1,934

LLW dispcsal $16 9 $4 $17 $i $225 $14 '$294

IILW vitriflextion $1,400 $639 $70 $78 $384- $126 $260 $257

ILLW tramporlatlon $31 -

IHILW dlspnnnl (11 *tet *5I---..- ou 4 ,19

7$3643 $1,716 S322 $173$886 $373 $225 $39 $630 $5,619

Notea:

Tabke value. arc In million. ot 1995 dpflarn.

'$11.526
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